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Molecular Actions in Induced 
Magnetism. 


In last week’s issue of the Review was 
iven an abstract of a paper read before 
ie British Association by Prof. Ewing, de- 
\iling some interesting experiments made 
ith a number of small pivoted magnets ar- 
inged on a board and surrounded by a coil 
f wire, through which a current was 
assed. The movements of the little mag- 
iets simulate the movements of the mole- 
ules of iron when influenced by induced 
nagnetism. The following is an abstract 
f another part of Prof. Ewing’s paper 
vhich was not under our notice at the time 
f preparing the matter published last week . 
The phenomena of permeability and 
tentiveness, and hysteresis generally, are, 
the light of those experiments, explicable 
ithout supposing the molecules subject to 
ictional resistance or any other opposing 
rce than their own mutual magnetic at- 
ictions and repulsions. Hysteresis is thus 
1own to be not an incident of frictional or 
juasi-frictional resistance, but is a magnetic 
ypposition to change from one stable posi- 
tion of molecular equilibrium to another 
through an intermediate unstable position. 
In the model, the energy expended in over- 
coming this opposition sets the little mag- 
nets swinging; in an actual molecular mo- 
tion, eddy currents are induced by this 
swinging motion. If the little magnets be 
provided with air vanes so as to damp their 
swings, the analogy of the mode] to a real 
magnetic mass will be complete and furnish 
a good illustration of what has been called 
magnetic viscosity. When the magnetizing 
current reaches a critical value, one of the 
outer magnets becomes unstable and swings 
slowly around; its next neighbor follows 
suit and the disturbance spreads through 
the group in a way eminently suggestive of 
the phenomena of time lag in magnetization. 
The model also explains the phenomena of 
a greater induction with a sudden applica- 
tion of a magnetizing force than with one 
gradually applied, as well as that of less re- 
sidual magnetism with a sudden removal 
than with a gradual removal of the magnetiz- 
ing force. The uncommon effects of me- 
chanical vibration in augmenting magnetic 
susceptibility and reducing retentiveness, are 
explicable by considering that vibration will 
cause primitive changes in the distances be- 
tween molecular centers. The effects of these 
upon magnetization were ingeniously copied 
by mounting the needle supports of the little 
magnets on a sheet of india-rubber which 
was stretched so as to vary the distances be- 
tween the centers of the magnetic axes. 
When pulling stress was applied the rows of 
molecular magnets which lie more or less 
along the direction of stress had their sta- 
bility reduced by the lengthening of the lines 
of centers ; similarly, rows which lie more 
or less normal to the stress have their stabil- 
ity increased. The resulting effect on the 
general susceptibility of the material will de- 
pend on which of these conflicting influences 
preponderates. 
From the action of this simple model, 
Prof. Ewing concluded - 
“1, That in considering the magnetization 
of iron and other magnetic metals to be 
caused by the turning of permanent mole- 


cular magnets, we may look simply to the 
magnetic forces which the molecular mag- 
nets exert on one another as the cause of 
their directional stability. There is no need to 
suppose the existence of any quasi-elastic 
directing force or of any quasi-frictional re- 
sistance to rotation. 

‘*2. That the intermolecular magnetic 
forces are sufficient to account for all the 
general characteristics of the process of mag- 
netization, including the variations of sus- 
ceptibility which occur as the magnetizing 
force is increased. 

**3. That the intermolecular magnetic 
forces are equally competent to account for 
the known facts of retentiveness and coercive 
force and the characteristics of cyclic mag- 
netic processes. 

‘*4, That magnetic hysteresis and the dis- 
sipation of energy which hysteresis involves, 
are due to molecular instability resulting 
from intermolecular magnetic actions, and 


are not due to anything in the nature of 
frictional resistance to the rotation of the 
molecular magnets. 

**5. That this theory is wide enough to 
admit explanation of the differences in mag- 
netic quality which are shown by different 
substances or by the same substance in dif- 
ferent states. 





Austin’s Hand-Power Dynamo. 


Those who have to make experiments de- 
manding electric current, and involving the 
use of half a dozen cells or so, will thor- 
oughly appreciate the advantage of being 
able to get their small power without having 
to spend a couple of hours fitting up the 
cells and looking for binding screws, and 
two more in washing the cells out when the 
experiment is over or the cells run down, 
the latter circumstance being generally the 
first to occur. We give an engraving of a 
small hand-dynamo, brought out by Mr. H. 
Austin, of Armley, and are indebted to our 
esteemed contemporary, Industries, for it. It 
is wound to give a large enough output to 
work a large induction coil, or to light a 


small incandescent lamp, or, in fact, to do 
anything for which batteries are at present 
used in the lecture room or laboratory. The 
speed multiplication is carried out by fric- 
tion gear, so as to run smoothly with very 
little loss of power. It can be fixed tempor- 
arily or permanently toany convenient bench, 
and three leverages or lengths of handle can 
be got by screwing it on in the different po- 
sitions shown by full and dotted lines, as 
shown in Fig. 2. 

We wonder some enterprising maker does 
not bring out asmall dynamo-motor for trans- 
forming the power from, say, one large cell 





Fries. 1 AND 2.—AustTiIn’s HAND DyNAmo. 


‘6. That it accounts in a general way for 
the known effects of vibration, of tempera- 
ture, and of stress upon magnetic quality. 

‘*%, That, in particular, it accounts for the 
known fact that there is hysteresis in the 
relation of magnetism to stress. 

‘*8, That it further explains why there is, 
in magnetic metals, hysteresis in physical 
quality generally with respect to stress, 
apart from the existence of magnetization. 

“9. That, in consequence, any (not very 
small) cycle of stress occuring in a magnetic 
metal involves dissipation of energy.” 


Kind Words from an Esteemed 
Admirer of this Journal. 


The Secretary of the Execrricat RE- 
view Publishing Company recently re- 
ceived from a Boston gentleman of discern- 
ment a letter of congratulation over the 
progress evidenced last week in the columns 
of this journal. We extract the following, 
which we think will be agreed with by 
every electrical reader: 

“Tt has been a source of great pleasure, as well 
as pride, to the writer, to have noticed for several 
weeks past how the Review has distanced all its 
competitors; and I sincerely congratulate you and 
your associates that richly deserved nny age sb has 
crowned your efforts. is ing to observe 
that sensible and a eager usiness men among 
the electrical ind and kindred trades are 
awakening to the realization of the fact that the 
ELEcTrRIcAL Review is the ates and most influen- 
tial electrical journal in the United States. 
REVIEW.” 
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giving 2 volts and 50 amperes, to 100 volts 
and lampere. It is not so troublesome to 
fit up one large cell, and by this means 
powers too large to be got by hand without 
fatigue would be easily obtained for labora- 
tory work. 


The Latest Figures. 
Whipple’s Reports for October furnish the 
following information : 
CENTRAL ELECTRIC LIGHT STATIONS. 








Stations in United States ...........66 ceeeeces 1,488 
” a8 a ee 04 
* CER eisbausdel mikinewionanse 1 
od Pntradanateseess seteasecdabess 9 
Total Stations............... 1,602 
GAS COMPANIES. 
Companies in United States ....... ....... «.. = 
“ I  cictnncyes 8 
a ee eee 1,018 
Companies operating Electric Lights, U.S... .... 275 
m™ ", rs ” Canada... 20 
“4 = ” = Mexico.... 1 
BR cdbde vienssccescosced 296 
STREET RAILWAY COMPANIES. ~ 

Companies in United States ............. i apeoul 863 
as | ESE Se ae oe 22 
kati aie 885 

Electric Roads in Operation’ and under Contract 
ie SE nc odnions cncctonsnees dees 248 

Electric Roads in Operation and under Contract 
Be GINS 6 inn ica cb ccddtovevdeccove Sutwses 5 
: EE, scnovccenepesecensore 248 
Cable Roads in the United States........-00++-++- 44 





THESTREET RAILWAY 
CONVENTION, 


ELECTRIC POWER A LEADING TOPIC. 
—ADDRESS OF PRESIDENT 
LOWRY. 


Dr. W. L. Allen’s Interesting Address 
on “Electric Power Technically 
Considered.”—Storage Bat- 
teries Fully Discussed. 
—General Notes. 








The ninth annual meeting of The Ameri- 
can Street Railway Association, was held at 
the Hotel Iroquois, Buffalo, N. Y., October 
15-17, 1890. There was an attendance, ali 
told, of nearly 400. 

The president of the Association, Mr. 
Thomas Lowry, of Minneapolis, Minn., 
presided. Mr. Wm. J. Richardson, of 
Brooklyn, N. Y., the handsome secretary 
of the Association, was also present. 

The following is a list of delegates of 
members of the Association, nearly all of 
whom were present : 

Atlanta, Ga.—W. 8S. Larendon, superin- 
tendent Atlanta Street Railway Co. 

Baltimore, Md.—Wm. A. House, Jr., 
general manager Baltimore Traction Co. 

Birmingham, Conn.—H. Holton Wood, 
president Darby Horse Railway Co. 

Boston, Mass.—Edmond Reardon, vice- 
president ; F. H. Monks, general manager ; 
Louis Pfingst, master mechanic, West End 
Street Railway Co. A. F. Breed, president ; 
E. C. Foster, superintendent, Lynn & Boston 
Railroad Co. 

Bridgeport, Conn.—B. F. Lasher, super- 
intendent Bridgeport Horse Railway Co. 

Brockton, Mass.—Wm. M, Cross, pres- 
ident ; H. B. Rogers, general manager, Brock- 
ton Street Railway Co. 

Brooklyn, N.Y.—Wm. Richardson, presi- 
dent ; W. J. Richardson, secretary, Atlantic 
Avenue Railway Co. D. F. Lewis, presi- 
dent ; E. W. Bliss, director, Brooklyn Cit 
Railway Co. D. F. Lewis, president ; E 
W. Bliss, director, New Williamsburgh & 
Flatbush Railway Co. 

Buffalo, N. Y.—S. 8. Spaulding, presi- 
dent; H. M. Watson, treasurer, Buffalo 
East Side Railway Co. H. M. Watson, 
president ; 8. 8. Spaulding, secretary, Buffalo 
Street Railway Co. 

Camden, N. J.—Wm. 8. Scull. president ; 
Morris W. Hall, secretary ; G. G. Browning, 
treasurer, Camden Horse Railway Co. 

Canton, Ohio.—F. A. Seiberling, treas- 
urer; W. D. Chapman, engineer, Canton 
Street Railway Co. 

Chicago, Ill.—H. H. Windsor, secretary ; 
T. C. Pennington, treasurer, Chicago City 
Railway Co. 

Cincinnati, Ohio.—H. M. Littell, president 
Cincinnati Inclined Plane Railway Co., and 
Henry Martin, president Mount Auburn 
Cable Railway Co. J. A. Collins, secre- 
tary ; John Harris, superintendent, Cincin- 
nati Street Railway Co. Jos.Thoms, director 
Mt. Adams Inclined Plane Railway Co. 

Cleveland, O-—J. J. Stanley and Horace 
Andrews, of the Broadway and Newburg 
Railroad Co. President, Chas. W. Mason, 
electrical engineer, and H. A. Everett, 
secretary, East Cleveland Railroad Co. 

Covington, Ky.—G. M. Abbott, treasurer ; 
George Bullock, South Covington and Cin- 
cinnati Railway Co, 
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Davenport, Iowa.—Wm. L. Allen, presi- 
dent, Davenport Central Railway Co. 

Detroit, Mich.—Jas. H. Vhay, secretary ; 
N. W. Goodwin, secretary, Fort Wayne and 
Elmwood Railway Co. 

Dover, N. H.—H. W. Burgett, vice-presi- 
dent Union Street Railway Co. 


Easton, Pa.—H. . Sage, president 
Easton, South Easton and West End Rail- 
way Co. 


Fall River, Mass.—Robt. E. Goff, secretary 
Globe Street Railway Co. . 

Findlay, Ohio.—Chas. Smith, superin- 
tendent Findlay Street Railway Co. 

Hamilton, Ont.—B. E. Carlton, president ; 
T. B. Griffith, secretary and treasurer ; J. 
B. Griffith, Hamilton Street Railway Co. 

Harrisburg, Pa.—H. A. Kelker, president; 
A. Roberts, secretary, Harrisburg City Pas- 
senger Railway Co. ; 

Hartford, Conn.—E. S. Goodrich, presi- 
dent Hartford and Weathersfield Railway 
Co. 

Indianapolis, Ind,--J. C. Shaffer, presi- 
dent Citizens’ Street Railway Co. 

Kansas City, Mo.—R. J. McCarty, general 
‘manager Metropolitan Street Raiiway Co. | 

Lafayette, Ind.—G. E. C. Johnson, presi- 
dent; R. J. Hawver, superintendent, Lafay- 
ette Street Railway Co. 

Lincoln, Neb.—E. L. Woolley, superin- 
tendent Lincoln Street Railway Co. 

Little Rock, Ark.—H. B. Bradford, sec- 
retary ; J. M. Gaylor, director, Little Rock 
& Citizens’ Street Railway Co. 

London, Can.—V. Cronyn, president ; T. 
H. Smallman, director, London Street Rail- 
way Co. 

Louisville, Ky.—H. H. Littell, general 
manager Louisville Railway Co. 

Lowell, Mass.—E. M. Tucker, president ; 
E. J. Noyes, superintendent, and Frank M. 
Howe, director, Lowell Horse Railroad Co. 

Manchester, N. H.—C. Williams, presi- 
dent; N. H. Walker, superintendent, Man- 
chester Street Railway Co. 

Memphis, Tenn.—R. Semmes, 
Citizens’ Street Railway Co. 

Minneapolis, Minn.—Thomas Lowry, pres- 
ident Minneapolis Street Railway Co. 

Nashua, N. H.—George H. Knowles, 
president, and Chas. Williams, director, 
Nashua Street Ratlway Co. 

Newark, N. J.—Thomas C. Barr, presi- 
dent Newark Passenger Railway Co. 

Newburyport, Mass.—C. Odell, president; 
J. K. Kerr, substitute ; T. H. Johnson and 
kt. R. Brown, directors, Newburyport & 
Amesbury Horse Railroad Co. 

New York City, N.Y.—Wm. Richardson, 
director? Dry Dock, East Broadway & Bat- 
tery Railway Co. G. Green, President ; J. 
M. Calhoun, superintendent, Forty-second 
Street & Grand Street Ferry Railway Co. 
W. H. Delaney, president ; R. Avery, direc- 
tor, North & East River RailroadCo. T. FP. 
McLean, secretary Twenty-third Street Rail- 
way Co. D. B. Hasbrouck, vice-president 
Houston, West street and Pavonia Ferry 
Railroad Co. C. Densmore Wyman, vice- 
president, and J. N. Valentine, secretary, 
Central Park, North and East River Rail- 
road Co. 

Niagara Falls, N. Y.—C. B. Gaskill, 
president; C. B. Hill, secretary; G B. 
Johnson, superintendent; B. H. Johnson, 
A. Mevot and A. J. Porter, directors; Niag- 
ara Falls & Suspension Bridge Railway Co. 

Omaha, Neb.—W. A. Smith, general 
manager Omaha Street Railway Co. 

Orange, N. J.—F. M. Eppley, president 
Orange Crosstown & Bloomfield Street 
Railway Co. 

Ottawa, Can.—T. C. Keefer, president 
Ottawa City Passenger Railway Co. 

Peoria. I11.—H. R. Woodward, vice-presi- 
dent and general manager of the Central 
Railway Co. 

Philadelphia, Pa.—E. B. Murphy, presi- 
dent Lombard & South Street Passenger 
Railway Co.; E. B. Murphy, president 
People’s Passenger Railway Co. 

Pittsburgh, Pa.—J. G. Holmes, president; 
J. E. Rugg, superintendent, Citizens’ 
Traction Co. D. F. Henry, president; W. 
M. Ramsey, electric superintendent, Fed- 
eral Street & Pleasant Valley Passenger 
Railway Co. 

Providence, R. I.—M _ HUH. Bronsdon, 
superintendent Providence Cable Tramway 
Co.; A. T. Potter, general manager; H. V. 
A. Joslin, secretary, Union Railroad Co. 

Reading, Pa.—B. F. Owen, president 
Reading City Passenger Railway Co. 

Rochester, N.Y.—A. G. Yates, president ; 
J. N. Beckley, vice-president ; A. Luetch- 
ford, treasurer; M. A. Verner, gencral 
manager; 8S. McKee and Fred. Cook, direc- 
tors, Rochester Railway Co. 

Salt Lake City, Utah.— Walter P. Reed, 
superintendent Salt Lake City Railroad Co. 

Sandusky, Ohio.—C. Rude, superintend- 
ent Sandusky Street Railway Co. 

Savannah, Ga.—Henry Parsons. engineer, 
and George Parsons, director, City and 
Suburban Railway Co. 

Sioux City, Iowa.—C. W. Hornick, presi- 
dent Riverside Park Railway Co. J. F. 
— president Sioux City Street Railway 
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"Springfield, Mass,—A. E. Smith, treas- 
urer Springfield Street Railway Co. 
St. Louis, Mo.—Chas. Green, president 
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People’s Railway Co. R. McCulloch, gen- 
eral manager St. Louis Railway Co. 

St. Paul, Mion.—Thomas Lowrey, presi- 
dent St. Paul City Railway Co. 

Taunton, Mass.—George C. Morse, super- 
intendent Taunton Street Railway Co. 

Terre Haute, Ind.—R. M. Rippetoe, 
president, and Leslie D. Thomas, secretary, 
Terre Haute Street Railway Co. 

Toledo, Ohio.—A. E. Lang, president ; 
D. E. Bailey, Toledo Consolidated Street 
Railway Co. 

Topeka, Kan.—C. 8. Gleed, president ; 
E. H. Littlefield, superintendent, Topeka 
City Railway Co. 

Toronto, Can.—J. Gunn, secretary; G. 
W. Kiely, managing director ; G. F. Shipley, 
solicitor, Toronto Street Railway Co. 

Trenton, N. J.—C. Y. Bamford, treas- 
urer; A. L. Worthington, director, City 
Railway Co. L. Perrine, Jr., president ; W. 
S. Gulick, assistant superintendent, Trenton 
Horse Railroad Co. 

roy, N. Y.—Chas. 
Chas. H. Smith, superintendent 
Troy and Lansingburg Railroad Co. 

Washington, D. C._—Wm. Dunlap and C. 
C. Sailor, superintendent of the Washington 
and Georgetown Railroad Co.; George W. 
Pearson, president, and Robert Beal, director, 
of the Metropolitan Railroad Co., and J. 
Stephenson, president, and R. F. Baker, 
secretary and treasurer, of the Columbia 
Railroad Co. 

West Haven, Conn.—I. A. Kelsey, presi- 
dent ; S. A. Stevens, secretary, New Haven 
and West Avenue Horse Railway Co. 

Wilmington, Del.—E. W. Heald. general 
manager Wilmington City Railway Co. 

Worcester, Mass.—C. B. Pratt, president ; 
H. S. Seeley, secretary, Worcester Consoli- 
dated Railway Co. 

York, Pa.—W. H. Lanius, president; D. 
K. Trimmer, secretary ; F. Guise, treasurer ; 
D. K. Rupp, stockholder, York Street Rail- 
way Co. 

Of the roads which were not members of 
the Association the following were repre- 
sented by the gentlemen named : 

Alton, Il].— Alton Improvement Associa- 
tion, H. R. Kinney, secretary. 

Asheville, N. C.—Asheville Street Rail- 
way Co., B. M. Jones, secretary and treas- 
urer. 

Boston, Mass.—Boston and Revere Elec- 
tric Railway Co., W. G. Benedict, president ; 
N. M. Jewett, director. 

Decatur, IIl.—Citizens’ Electric Street 
Railway Co., Wm. L. Ferguson, superinten- 
dent. 

Erie, Pa.—Erie Passenger Railway Co., 
J. F. Pfetch, general manager. 

Fort Scott, Kan.—Fort Scott Rapid Trar- 
sit Railway Co., A. L. Hughes, treasurer. 

Forth Worth, Tex.—North Side Railway 
Co., George B. Hendricks, secretary. 

Joliet, Ill.—Joliet Street Railway Co., 
John Hulsizer, secretary. 

Lawrence, Mass.—Merrimac Valley Rail- 
way Co., W. B. Ferguson, president ; John 
Munningham, director. 

Oswego, N. Y.—Oswego Street Railway 
Co., Francis J. Callanan, president. 

Piqua, O.— Piqua Street Railway Co., F. 
C. Davies, secretary. 

Plymouth, Mass.-—Plymouth and Kingston 
Street Railway Co., C. E. Barnes, superin- 
tendent. 

Pottsviile, Pa.—People’s 
Win. D. Baber. 

Richmond, Ind.—Richmond City Street 
Railway Co., Wm. H. Shaffer, general 
manager. ‘ 

Salem, Ore.—Capital City Railway Co., 
P. 8. Knight, president. 

St. Joseph, Mo.-—Wyatt Park Railway Co., 
W. J. Hobson, president. 

Wheeling, W. Va.—Citizens’ Railway 
Co., J. A. Miller, president; M. Loftus, 
superintendent ; John M. Sweeney, director. 
Wheeling Railway Co., John M. Sweeney, 
president ; M. Loftus, superintendent. 

There was also a very large attendance of 
street railway supply dealers, inventors, 
newspaper men and others; nearly every 
firm of importance and all the technical 
papers having representatives present. The 
names of these gentlemen and their com- 


panies appear elsewhere in this report. 


Cleminshaw and 
of the 


Railway Co., 


PRESIDENT LOWRY’S ADDRESS. 

The president of the Association delivered 
the following address : 

I am pleased to meet you in this beautiful 
city of Buffalo, assembled in the Ninth 
Annual Convention of the American Street 
Railway Association. 

I congratulate you upon the progress made 
and past good work of the Association. 
When organized in 1882, in the city of 
Boston, street railroading was in its infancy, 
but such rapid advancement has since been 
made in city passenger traffic that the United 
States Government has deemed it of sufficient 
importance to incorporate in its census sta- 
tistics, for 1890, a report on street railways 
in cities of over 50,000 inhabitants. In 


this report 56 cities are included, and out of 
a total of 3,150 miles of track in these 
cities, 2,351 miles are operated by horses ; 


260 miles by electricity ; 255 miles by cable ; 
221 miles by steam, and the balance, about 
60 miles, being the elevated roads in New 
York and Brooklyn. This report would 
seem to indicate that, in the larger cities, the 
faithful old horse is still the favorite pro- 
pelling power for street cars. 

The first special subject on which we are 
to receive a report from a committee ap- 
pointed at the last Convention, is ‘‘ A Perfect 
Street Railway Horse.” From this we must 
assume that the Association has not yet dis- 
carded the idea that the horse is the most re- 
liable power for street cars. 

In the smaller citics electricity is generally 
being adopted, and I am informed that there 
are already in operation in cities and towns 
outside of those enumerated in the census 
report, about 1,600 miles of electric street 
railways. I am so thoroughly convinced 
that electricity is the coming power for street 
railways (except on heavy grades, where the 
cable is best suited), and that it wil] prove so 
effective, as a means of rapid transit for 
cities, that I believe this is the last Conven- 
tion that will ever seriously consider horses 
for the operation of street railways. 

Rapid transit es cities is becom- 
ing a —- hile municipal corpora- 
tions in the larger cities for many reasons 
are slow to grant new privileges to corpora- 
tions, and in the case of electricity they are 
very closely scanned and criticised, it will 
soon become self-evident that a municipal 
body can grant no greater boon to its middle 
and laboring classes than to provide them 
with the means of rapid and cheap trans- 
portation to and from bomes in the suburbs, 
where they can live under a clear sky and 
in a health-giving atmosphere. When the 
people of a city understand clearly the great 
benefits of rapid transit, by electricity or 
other improved motive power, over horses, 
they will demand that their city authorities 
grant such rights as will enable street rail- 
way companies to operate by the most im- 
proved methods. 

Heretofore street railway securities have 
not been looked upon by the financial world 
with favor. However, since they have been 
so successfully operated by or: the 
financial men of the country are looking to 
its development and application to street 
railways as an additional reliable security 
for the investment of savings and trust 
funds. This should give encouragement to 
street railway companies to give their vari- 
ous cities the most improved and best possi- 
ble service. They will not only please their 
patrons but the investment will prove very 
profitable. If street railway companies do 
this, no better security can be offered for 
the savings of the widow and orphan than a 
good st@eet railway bond in a thriving city. 

In order to bring this about, municipal 
corporations should grant liberal franchises 
for street railway improvement. The bond 
of the street railway company should be as 
good as the bond of the city in which it is 
located. The growth of the city is, to a 
large extent, deperdent on street railway ex- 
tensions, and the prosperity of the street 
railway company means the prosperity of 
the city in which it is located. It is one of 
the largest factors in the development of any 
city and as necessary as are its schools and 
its churches. 

On the other hand the street railway com- 
pany should be required to equip its road 
with the finest and most modern cars, con- 
struct the best and most substantial tracks, 
so as to inconvenience the public as little as 
possible in making repairs, and in short sup- 
ply the road in every department with the 
best and most modern appliances of all 
kinds. 

In view of the agitation of the labor 
question, it may not be out of place for me 
to say a word on that subject. In so doing 
it will only be the expression of an individual 
opinion, not intended to bind the Convention 
to the views expressed. When organizations 
are formed by laborers and others for the 
purpose of building up and dignifying its 
members as men and women, or to improve 
their moral, physical or financial condition, 
no one would foster or favor them more 
than he who now addresses you. Unfortu- 
nately, however, most of the present so-called 
labor organizations are the worst delusion 
and snare into which a laboring man was 
ever entrapped. The recent ‘‘ strike” on the 
New York Central Road developed a state 
of cruelty, depravity and wrong that should 
make it the absolute duty of ever corpora- 
tion, having public interests to subserve and 
charged with providing for the comfort, 
convenience, business necessitics and, above 
all, the life and property of its patrons, to 
refuse to employ, or to retain in its employ, 
any one who does not renounce his connec- 
tion with the ‘‘ Knights of Labor” or any 
other labor organization, the rules of which 
permit employés of a corporation to be 
‘* ordered to strike.” Men havea right to 
quit work with such notice as the contract 
with their employers requires, either singly 
orina body, if the terms of their employ- 
ment are not satisfactory; but they have 
not the right to interfere with those em- 
ployed to supply their places. The first 
duty of a lawyer is to his client, of a doctor 
to his patient, a minister to his congregation, 
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and a teacher to his pupil. The engineer, 
the conductor, the switchman, have even.a 
greater responsibility, as the lives of* the 
passengers are in their keeping, and in order 
to properly discharge it they must be loyal 
to their employers. They cannot be plotting 
and laying out rules for their employer and 
be faithful in the discharge of their duty. 
‘The laborer is worthy of his hire’; but 
when he seeks to change the relation between 
himself and his employer, by asserting him- 
self as master, he ceases to be the laborer 
that is ‘‘worthy of his hire.” He also 
unfits himself for any kind of advancement. 
A man to be successful, and take advantage 
of promotion earned by efficiency, must be 
contented and perform his work cheerfully. 
A ‘‘labor agitator” cannot be contented or 
work in the interest of his employer. A 
few days ago United States Commissioner 
Rogers rendered a decision at Baltimore, in 
a case where four sailors were arrested for 
refusing to go aboard a schooner after they 
had signed articles todoso. The Knights 
of Labor interfered and undertook to defend 
the prisoners, I cannot express my views 
better on this question than to quote from - 
- decision of Commissioner Rogers, who 
said : 

‘*T perceive you are men of intelligence, 
and, no doubt, know and appreciate the ad- 
vantages of union. Every man has a per- 
fect right to unite with his fellow man to 
better his condition in life. There is one 
great mistake made, however, and that is the 
constant conflict of labor and capital. Now, 
I can’t see why such a state of affairs should 
exist, because labor is in itself capital, and 
capital merely represents labor. A capitalist 
you will find is a man of strictly sober 
habits. He has to keep aclear head. And 
the man who to-day earns a dollar and to- 
morrow morning wakes up with 75 centsin his 
pocket is the man who may become a capi- 
talist. No doubt your union is a good thing; 
the land we live in is aunion. But now 
let me impress upon your minds that, while 
you have a perfect right to form a union, 
you have no right to interfere with the man- 
ner in which avother man conducts his busi- 
ness. When a union attempts to interfere 
with or molest a free bern American, or 
tries to prevent his earning a living, simply 
because be does not join that union, it then 
becomes a conspiracy, and amenable under 
the law and punishable by the court. The 
great trouble with the unions is, that they 
overstep their beunds, and endeavor to force 
people to do as they direct, and that is an 
act in direct violation of the laws which 
grant an Amcrican citizen his liberty. In 
these days of enlightenment and freedom, 
the press—the most powerful agent of the 
people—is ever ready to air the grievances 
of any ove who is oppressed or molested. 
Nothing, frem the great acts of a govein- 
ment to the death of a pauper, escapes the 
eagle eye of the press. Tyrants fear the 
press more than any other power which can 
be brought to bear against them; and the 
press of America, as it is to day, edited hy 
men of the greatest abilityand highest order 
of enlightenment, is the bulwark of the 
country. Now, in conclusion, let me say to 
you that the man who endeavors to persuade 
you to fight against capital, except in a legal 
manner, is no friend.” 

I thank you for your attention, and I 
hope your deliberations will be characterizcd 
by the good judgment and discretion you 
have always heretofore exbibited. 


The treasurer’s report was read,and showed 
the financial transactious during the year to 
be as follows : 





ER eee $7,165.91 
PNT 6a asic hei ence 5,389.96 
Balance on hand... ..$1,775.95 


The following is an extract from the re- 
port of the Executive Committee : 
‘The subject ‘Electric Motive Power 


. Technically Considered,’ was selected for 


the purpose of having the cobwebs, which 
were for the most part confcssedly in our 
mind’s eye, brushed away from this occult 
science, in order that it might be as plainly 
comprebensible to the ordinary street rail- 
way man asto the expert who manipulates 
the wires. 

‘The necessity for this knowledge is be- 
coming greater as the days go by, for the 
transition of roads from horse to electric 
power is of almost daily occurrence, so rapid 
is the er made by electricity as a motive 
power. In this connection we take occasion 
to say that the information which it is hoped 
will be freely given at this meeting, con- 
cerning the cost of operation by electricity, 
will, doubtless, still more rapidly hasten the 
emancipation of the horse from his bond- 
age.” 

DR. ALLEN’S ADDRESS ON ELECTRIC POWER. 

Then followed the Report of the Commit- 
tee on Electric Motive Power Technically 
Considered, by Dr. W. L. Allen, of Daven- 
port, Iowa: 

To go over the entire subject of electricity 
for street railways, and consider all the tech- 


(Continued on page 106.) 
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SOME RECENT ELECTRICAL 
PATENTS. 
LENGTHENING THE LIFE OF CARBONS. 

In the accompanying engraving is illus- 
trated an invention of C. W. Hazeltine, of 
St. Louis, Mo., for increasing the lasting 
power of arc lamp carbons. As will be un- 
derstood from an inspection of the engrav- 
ing, a conical shield 11 surrounds the upper 
carbon, being supported in position by a 
system of pulleys and cords which permit 
the shield to feed downwardly as the carbons 


onsume, The shield is made of refractory 
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material, such as baked clay or porcelain, 
and is supported in a position near the arc. 
In order to keep it constantly in this posi- 
tion, the ends of the cords 13 are secured to 
the carbon-holder 7, and the system of pul- 
leysis so arranged that the amount of down- 
ward feed of the protective tip will be equal 
to one-third of the feed of the upper carbon; 
this is to compensate for the consumption of 
the lower carbon as well as for that of the 
uppercarbon, The perforation in the shield 
11 through which the upper carbon projects 
is sufficiently large to permit the latter to 
feed freely therethrough. It is stated that 
by the application of this simple device to 
au arc lamp the consumption of the carbons 
is decreased fully one-half, thus making 
them burn twice as long as they ordinarily 
would, so that a single pair of carbons can 
be made to burn through an entire night, or 
as long as a double carbon lamp of the usual 
construction. The inventor is unable to ac- 
count satisfactorily for the beneficial effect 
of the shield. He states that the large in- 
crease of durability is a practical result 
demonstrated by repeated trials of many 
hours and days duration. 


DEAD BEAT GALVANOMETER. 
The accompanying engraving illustrates 
an improvement in galvanometers recently 
patented by Thomas Harris, of Detroit. It 








comprises a light filament of magnetic 
material, as, for example, a soft iron wire 
suspended in a solenoid A. The solenoid is 
inclined at an angle of 45 degrees and the 
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needle is suspended by a silk fibre from the 
upper edge so as to hang substantially in the 
vertical axis of the tilted coil. The coil is 
flattened and somewhat wedge shaped in 
cross-section, as illustrated in the detached 
view, and a very light aluminium index D, 
is secured to the needle, a scale plate HZ being 
secured to the frame in the path of sweep of 
the index. When a current passes through 
the solenoid, the iron filament or needle is 
rendered magnetic, and as the direction of 
the current through the coil is not at right 
angles to the position of the magnetic fila- 
ment, the latter, in accordance with the law 
of Oersted, tends to move into such position. 
This tendency, owing to the manner of sus- 
pending the filament, produces a deflection 
from its normal position, the opposing force 
being gravitation, tending to hold it in a per- 
pendicular position. In view of the fact that 
the needle advances towards an axial posi- 
tion with reference to the coil, the amount of 
torque becomes of decreasing value, and un- 
less other provision was made, the scale 
plate would have to be irregularly graduated. 
This difficulty is, however, avoided by mak- 
ing the coil wedge-shaped, so that as the 
needle approaches an axial position it will 
come into closer relation to the coils of the 
solenoid. This shape of the coil also coun- 
ter-balances the increasing value of gravita- 
tion as the needle is deflected from its verti- 
cal position. The number of windings and 
kind of wire depends upon the character of 
the currents to be measured. For the con- 
venience of reading the scale the solenoid is 
so inclined that the filament under deflection 
will move to the right. Lightness of the 
magnetic filament and index enables it to 
respond very quickly to a change of current 
and assume its position of deflection with re- 
ference thereto without oscillating, thus 
making it practically dead beat. 


WELDING UNDER WATER. 

In the accompanying engraving is {illus- 
trated an improvement in electric welding 
which is the invention of Charles L. Coffin, 
of Detroit. The welding operation in this 
system is performed under water, which is 
claimed to prevent the formation of scales 
upon and near the two pieces of metal which 
are being operated upon. Ina suitable ves- 
sel are placed clamps, F, F!, for holding the 
pieces of metal to be welded. The heating 
current is led through conductors, K, K', to 
these clamps. One of the clamps is fixed 
and the other is adjustable by means of a 

















screw G and winch I, controlling the posi- 
tion of the clamp F, which slides through a 
stuffing box in theside of the vessel. The 
articles to be welded, W, W', being set in 
clamps the box is filled with water so as to 
submerge the metals, and the ends of the 
latter are brought into contact and an elec- 
tric current passed through them, or they 
may be slightly separated so as to form an 
arc between them, and when brought to a 
welding heat may be pressed together by 
means of the adjusting screw. 


ELECTRICAL SELECTION OF WATCH 
BALANCES. 

In the accompanying engravings we illus- 
trate apparatus invented by Messrs. Hunter 
& Corthill, of Elgin, Ill., by the use of which 
the rate of vibration of hair-springs and 
balances may be determined to a very fine 
degree, it being claimed by the inventors that 
an error in a watch balance of one second in 
twenty-four hours can be indicated by the 
apparatus. The principle of the invention 
involves the simultaneous operation of a vi- 
brating reed of high pitch and the watch 
balance, the two being released at the same 
instant by electrical agencies, and stopped 
at the same instant by the same means. The 
pitch of the vibrating reed is capable of ac- 
curate graduation of adjustment to a stand- 
ard tone. The instrument is provided with 
registering mechanism for recording the 
number of vibrations of the reed. A bal- 
ance which it is desired to test is placed upon 
a post C, operated by an ordinary watch 
movement, and provided with a standard 
hair-spring D, The movement is normally 
restrained from operation, and isadapted to 
be thrown instantly into action by a push 


button E£, and when so released the time 
train will run until acertain number of vi- 
brations have been made by the balance, 
when further movement will be automatic- 
ally arrested. The vibrating reed F is kept 
in continuous motion by means of rheotomic 
apparatus for alternately closing the circuit 
of a pair of magnets on eitber side of the 
reed. Its pitch is adjusted by moving a 
damper H to the proper point, when its tone 
will correspond with a standard tuning 
fork. The reed operates by means of pawls 
Sf, see the detached figure, to release an es- 
capement wheel K, actuated by a weight or 
spring, one cog at atime, and the registering 
mechanism can be connected with, or dis- 
connected from the wheel K by means of an 
electro-magnet—not shown—the circuit of 
such electro-magnet being controlled by the 
same push button E which controls the 
movement of the balance wheel. From this 
it will be understood that the reed F can be 
first adjusted to a definite pitch so that its 
number of vibrations can be known. A bal- 
ance which it is desired to test is then se- 
cured upon the post C, and the releasing 
push button E is operated, thus throwing 
both the registering train and the balance 
into simultaneous operation. The watch 
movement B is adjusted to open the circuit 
closed by the push button E, after a definite 
number of vibrations have been made, after 
which time an inspection of the register M 
will indicate accurately the number of vi- 
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Pittsfield, Mass.—The Jittsfield Electric 
Company, to manufacture electrical appara- 
tus ; capital, $25,000. 

Chester, Pa.—Rapid Transit Passenger 
Railway Company, to build an electric rail- 
way between Chester and Media; capital, 
$100,000. The president of the company is 
J. Watts Mercur. 


Little Rock, Ark.—The Texarkana Gas 
and Electric Railway Company; capital, 
$500,000. Officers, J. Deutschman, presi- 
dent; B. Collins, vice-president, F. W. Op- 
penhauser, secretary. 


Indiarapolis, Ind.—West Indianapolis 
Electric Light Company; capital, $20,000. 
Directors : John 8. Crosby, John W. Mitch- 
ell, T. S. Graves, James B. Wilson, J. C. 
Williams, D. A. Swift and W. B. Reed. 
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brations of the reed during the time the bal- 
ance was in operation, which number, com- 
pared with the corresponding number for a 
standard balance, will indicate the amount 
of error in the balance tested. In testing a 
hair-spring, Laesege J the same mechanism is 
employed, except that a standard balance 
ins of a standard hair-spring is ‘secured 
upon the balance arbor, and provision is 
made for the ready adjustment and removal 
of the hair-spring to be tested instead of the 
balance, as heretofore described. The num- 
ber of vibrations made by the reed magnifies 
the error of the balance so that it can be 
very easily noted on the register, even a 
small fraction of a single vibration of the 
balance producing a wide divergence in the 
position of the registering indicator. 


Milwaukee, Wis.— Automatic Phonograph 
Company ; capital, $3,600. Hugh Ryan, 
William C. Atwater and W. 8. Burnett are 
the incorporators. 


Atlanta, Ga.—Atlanta Electric Illumin- 
ating Company; capital, $100,000. Officers, 
Mr. H. Atkinson, president; H. T. Inman, 
vice-president; G. R. DeSaussure, secretary; 
W. H. Rhett, general counsel. Directors, 
H. T. Inman, John Ryan, T. L. Langston, 
A. E. Thornton, J. W. Rucker, Peter G. 
Grant, W. H. Inman, A. V. Gude, J. L. 
Hopkins, H. M. Atkinson and Walter H, 
Rhett. 
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The president of Liberia has signed a de 
cree assuring an English company the ex- 
clusive right to export gum, caoutchouc or 
gutta-percha from the territory of the repub- 
lic; a penalty of $5,000 to $10,000 will be 
imposed on any other party exporting these 
substances. 


The heavy storms of last week played 
havoc with telegraph wires. Boston suf- 
fered considerably, the Western Union office 
being set on fire. New York messages 
were delayed only ashort time. Everything 
is working normally again. 








During the Street Railway Convention at 
Buffalo, one of the speakers stated that it 
took about three months of very careful 
handling to fit green horses for street car 
work. President Lowry, who is arranging 
for one of the largest electric railway plants 
in the country, remarked that he would have 
about 2,000 of these ‘‘ acclimated horses” 
for sale at a low figure in a very short time, 
and, in reply to a question from Deacon 
Richardson, of Brooklyn, agreed to deliver 
them in New York at a cost 25 per cent. 
less than the current price. It would seem 
that the street car horse will soon be able to 
take a long and well earned rest, 


President Thomas Lowry, in his address 
to the street railway men, made the follow- 
ing prophetic remark : ‘‘ I am so thoroughly 
convinced that electricity is the coming 
power for street railways * * * that I 
believe this is the last Convention that will 
ever seriously consider horses for the opera- 
tion of street railways.” 





William M. Chase, in a recent article on 
portrait painting, written for the New York 
Herald, says: ‘‘ A fact that may not be gen- 
erally known is that Samuel F. B. Morse, 
the inventor of our telegraph, was a magnif- 
icent portrait painter. There is a superb 
work of his—a portrait of Thomas Jefferson, 
in the City Hall—which might have been 
painted by Franz Hals.” 


It proved a very difficult job a year or two 
ago for an English company to persuade his 
barbaric majesty Muley-el-Hassan to allow 
them to land a submarine cable at Tangiers, 
the chief port of his extensive, if unculti- 
vated, dominions. The point was eventually 
gained, partly by strategy and partly by 
persuasion, and the telegraph has at least 
landed in Morocco, although it has not pene- 
trated into the interior. Now China is 
posing as an antagonist of the telegraph. 
Cables have long been landed on her shores, 
but quite lately an agreement was entered 
into between the Chinese government and 
the telegraph companies for an extensive 
system of land lines which would allow of 
a general simplification and lowering of 
rates. The viceroy, Li-Hung-Chang, how- 
ever, decided that such an agreement, al- 
though it carried with it a substantial 
indemnity to be paid to the government, 
was unworthy of the dignity of the ‘‘Son 
of the Heavens” and refused to ratify it. 
Consequently, matters rest in statu quo ante, 
and China continues to form an immense 
barrier to the development of the telegraph 
in the far East. Apropos of this stubborn 
attitude on the part of the Chinese, Za Zu- 
miére Hlectrique remarks: ‘‘ Are we not 
right in saying that by the study of electrical 
institutions the best judgment may be 
formed of the degree of civilization which 
a country has attained ?” 





A NEW STANDARD OHM. 


We presented in the the last issue of the 
REVIEW a very able paper by Prof. Glaze- 
brook, on the absolute determination of the 
ohm, read before the recent meeting of the 
British Association. In the discussion which 
followed the paper, and which was partici- 
pated in by Professors Rowland and Barker, 
of the United States, and the leading British 
scientists, a very general desire was indi- 
cated to change the present standard of the 
unit known as the legal ohm—the resistance 
of a column of mercury of one square 
millimetre cross-section and 106 centimetres 
long at 0° centigrade—to a column 106.3 
centimetres in length, which is more nearly 
the true value of the ohm as determined by 
a large number of tests. 





BOOK NOTICES, 

The Leonidas Telephone is the name of 
the latest arrival in the field of Michigan 
country journalism. 

Whipple’s Reports begins the second vol- 
ume with the October issue, in a larger 
form and with a slate-colored cover. It isa 
decided improvement. 

The unusual feature of an article written, 
drawn and engraved by the same hand, will 
appear in ‘‘ A Day with a Country Doctor,” 
by Frank French, in the November Scrib- 
ner’s. 

‘Bureau of Statistics of Labor; Resumé 
of Strikes for Five Years, 1885-89,” has been 
received from Hon. Charles F. Peck, the 
commissioner in charge of the work. It is 
a valuable and comprehensive volume. 

Rufus Fairchild Zogbaum, in the Novem- 
ber Scribner's, defends the officers of the 
‘*White Squadron” from the charges of 
undue severity of discipline which have 
been circulated by the newspapers. ‘‘ To 
those cognizant of the true conditions of 
affairs on the fleet,” he says, ‘‘ some of these 
reports would be almost comical in their 
absurdity, were it not for the false impres- 
sion they are calculated to convey to the 
mind of the public,” 


~_~ 
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THE BUFFALO CONVENTION. 


The Convention of street railway men at 
Buffalo last week was a large and spirited 
one, electric traction leading as the topic of 
discussion. A full report of that part of the 
programme appears in the REVIEW. 

This is good evidence of the progressive 
spirit of the times, that the representative 
men in the extensive field of street car 
traffic should have so promptly taken up 
with the new power—electricity—and the 
eagerness displayed at Buffalo for complete 
and practical information, was particularly 
noticeable. The inventors of new apparatus 
were all accorded a hearing, and the men 
experienced in running electric railways 
were constantly being interviewed by those 
who had not yet adopted the new power, 

The manufacturers of electric railway 
systems were present in persuasive force, and 
every opportunity given to the delegates for 
thorough investigation of all claims, 

The Convention wasa very successful one, 
and, we think, marks a very progressive 
step in passenger traffic and in the advance- 
ment of electrical traction. 








THE BLIND LEADING THE BLIND. 


In the course of his address to the meeting 
of the Brotherhood of Locomotive Engineers, 
held recently, at Pittsburgh, Mr. Depew 
made the following curious remarks touch- 
ing on the heroism of locomotive engineers : 
‘‘The true locomotive engineer is always a 
man of sense, of quick thought and courage 
in an emergency, andin perila hero, * * 
He sees the tottering bridge, the obstruction 
on the track, the open switch. The oppor- 
tunity is before him to reverse and jump or 
to stick to his engine and perform his duties. 
In 99 cases out of 100 he utters a brief 
prayer, bids a mental farewell to his wife 
and little ones at home, and rescues his train 
or goes calmly to his death.” 

This is, no doubt, a very graphic picture of 
the perils to which locomotive engineers are 
exposed and of the mannerin which they 
confront them, but surely Mr. Depew, as 
president of a great railway system, rather 
‘* gave himself away,” so to speak, in dwell- 
ing so emphatically ffnd explicitly on the 
perils to which the passengers who travel be- 
hind the heroic engineer are, with him, ex- 
posed. It is true, no doubt, as stated by 
Mr. Depew, that hundreds of passengers are 
often saved from hurt or death by the pres- 
ence of mind and sagacity of the engineer, 
but when the public is informed by the most 
prominent railroad president in the country 
that ‘‘ the tottering bridge, the obstruction 
on the track, the open switch ” opening sud- 
denly on the vision of the engineer are mat- 
ters of common occurrence in railroad travel, 
and that the lives of the passengers depend 
chiefly on the quickness with which the en- 
gineer grasps the situation and applies the 
remedies, we do not suppose, in spite of the 
matter-of-fact manner in which Mr. Depew 
referred to this phase of railway life, that he 
really meant it to be inferred that travelers 
are so frequently in peril of life and limb as 
his words seem to indicate. Besides, the 
tottering bridge, the obstructed track and the 
open switch are not responsible for so very 
many railroad wrecks as to justify their men- 
tion as the principal causes of the too fre- 
quent disasters on our railways. 

We have often pointed out before that to 
the apathy with which railroad officials re- 
gard the adoption of proper systems of sig- 
nals, and to the low efficiency in which they 
maintain their telegraph plant may be 
traced many of these disasters which have 
no right to the nameof accident. Electric- 
ity can lend powerful aid in the management 
of large railway systems ; in fact, it is the 
only agent which can secure the maximum 
of safety to the traveling public. If the New 
York Central were to adopt the block sys- 
tem of signaling, there would be no neces- 
sity for Mr. Depew to inform the public 
that its safety is chiefly entrusted to the 
locomotive engineer, and the occasions on 
which this individual is called upon to 
rescue his train or go ‘‘ calmly to his death” 
would be far fewer in number than they are 
at present, 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


The Tropical American Telephone Com- 
pany was in receipt of several large orders 
during the past week. General Manager 
J. H. Howard reports a steadily increasing 
demand for telephonic apparatus from cities 
and towns in South and Central America 
and the West Indies. 

The Erie Telephone eg | through its 
treasurer reports a gain of 277 subscribers 
for the three months ending September 30th. 
The total number of subscribers on the date 
named is said to be 12,939. 

Mr. Edgar D. Swett, contractor and builder 
of telephone and telegraph lines and dealer 
in poles and telegraph material, has just 
completed a line from Woonsocket to Provi- 
dence, R. I., for the New England Printing 
Telegraph Company. 

Electrical Mining has already become an 
important branch of the business of the 
Thomson-Houston Motor Company. Owing 
to the rapid strides made by the company in 
this enterprise, General Manager H. C. 
Spaulding will hereafter devote his time ex- 
clusively to that branch; and Mr. R. C. 
Wiggin will assume active charge of the 
company’s stationary motor business. 

The Electrical Forging Company has been 
incorporated at Portland, Me., with a capi- 
tal stock of $2,000,000, for the purpose of 
manufacturing and operating electrical ap- 
paratus. Frank E. Peck is president and 
F. J. Hutchinson, treasurer. 


The Eastern Electrical Supply and Con- 
struction Company, recently established in 
this city, held a meeting October 15, and 
elected the following officers: President, 
Maybin W. Brown; vice-president, C F. 
Hutchinson; secretary, Josiah H. Drum- 
mond, Jr.; and treasurer, Albert Otis Smith. 
The above named gentlemen and Messrs. L. 
A. Dean and Samuel R. Moseley, comprise 
the board of directors. The above named 
company has shipped this week a large 
order of electric supplies, including a num- 
ber of Burnley dry batteries, to Paris, 
France. 

Mr. George R. Blaisdell, formerly with 
the Thomson-Houston Electric Company, 
and one of the best known and most pro- 
ficient stenographers in this section, has 
established offices at No. 79 Milk street, 
where he will be pleased to receive business 
or friendly visits from his electrical ac- 
guaintances. Mr. Blaisdell is building a 
magnificent apartment house in Chelsea, 
Mass., which will overlook Boston harbor, 
East Boston, Revere and Malden. 

Another New Electrical Enterprise.—It is 
reported that arrangements are on foot for 
the formation of a company for the manu- 
facture of electrical apparatus and appliances 
at Pittsfield, Mass., with a proposed capital 
stock of $25,000. The company will manu- 
facture electric machinery, and it is probable 
that application for a charter will be made 
within a week or two. The persons inter- 
ested in forming the company are yet unde- 
cided where they will locate. 

The Russell Arc Lamp in Cana¢a.—Messrs. 
E. C. Russell and Abram Hoffecker report 
having sold their joint patent in the Russell 
Arc Lamp to Canadian capitalists for $60,- 
000, reserving for themselves a stock inter- 
est in the new concern, which will be known 
as the Craig-Russell Electric Company. Mr. 
Russell stated recently that it is his inten- 
tion to dispose of his European patents at an 
early day. 

Inspector of Electric Wires.--At a meet- 
ing of the Boston aldermen, early in the 
present week, an ordinance regarding the 
supervision and regulation of electric wires 
was presented, discussed and assigned to the 
next meeting. Section 1 provides that the 
mayor shall appoint, subject to confirmation 
by the board of aldermen, an inspector of 
wires, who shall receive a salary of $8,000 





a year. 

New England Electric Exchange.—The reg- 
ular quarterly meeting of the New England 
Electric Exchange, adjourned over from 
Monday, October 13, was held at No. 620 
Atlantic avenue, Boston, Tuesday afternoon, 
October 14. The quarterly reports of the 
secretary and treasurer, together with li- 
cense statement were read and accepted. It 
was voted to have the electric welding pro- 
cess rank on an equal footing with electric 
lighting and electric power in qualification 
for licensing. A committee, consisting of 
the president of the Exchange and Messrs. 
C. B. Burleigh and J, R. Lovejoy, was ap- 
pointed to confer with a committee of the 
Insurance Exchange regarding revision of 
the rules for wiring. The resignation of 
Mr. H. C. Spaulding as secretary and treas- 
urer, was accepted, and Mr. Timothy W. 
Sprague was elected to fill the vacancy. 
Great interest is being manifested, and 
steadily on the increase, in taking out li- 
censes. There seems to be a lack of interest 
among the members of the Exchange in at- 
tending the meetings, which sureiy ought 
not to be. W.LB 

Boston, October 18. 


ELECTRICAL REVIEW 


Electric Lighting Many Times 
Superior to Gas. 


BY PAUL HOHO.—A PAPER READ BEFORE 
THE SOCIETE BELGE D’ELECTRICIENS. 








Ataconference which took place in con- 
nection with the last general assembly of the 
Union of Engineers, graduated at the Uni- 
versity of Louvain, I had occasion to make 
a comparison bet ween certain figures relative 
to the yields of an electric incandescent lamp 
and a jet of gas. 1 was greatly surprised at 
the astonishment which my conclusions 
evoked, even amongst electricians; and I 


was induced thereby to repeat my calcula- 
tions in our society with a view to raising a 
discussion so as to accentuate the attirmative 
character of the conclusions which might 
result. In any case, it is well to proclaim 
aloud, and to reiterate figures which ought 
certainly to find a place on the leading page 
of every engineer’s pocket book. The mat- 
ter is one of extreme simplicity, and, frankly, 
1 ought to apologize to you for introducing 
one so elementary. 

‘The entire question reduces itself to this: 
What amount of energy is required by an 
incandescent lamp on the one hand, and a 
gas jet on the other, in order to produce an 
equal amount of light; for example, an 
amount equivalent to 16 candles ? 

Allow me to make a slight digression for 
the purpose of assisting somewhat in prepar- 
ing gas for the sentence which is about to 
be pronounced upon it by figures which 
admit of no appeal. 

The action of the incandescent lamp is 

based upon the fact that the energy of the 
electric current, in traversing its filament, is 
transformed, by reason of the resistance 
offered by the latter, into calorific energy, 
which emanates from the filament in the 
form of calorific rays. But, as you are 
aware, a solid body, if placed in a certain 
temperature, becomes incandescent ; that is, 
a part of the calorific rays becomes lumi- 
nous, 
For the complete utilization of this prop- 
erty, it would be necessary to attain to such 
a temperature that the proportion of the 
luminous rays to the total radiation is the 
maximum. Unfortunately, the physical con- 
stitution of the filament, as we actually 
possess it, does not admit of its being placed 
above a certain temperature, and we are 
compelled, therefore, to moderate the 
action of the electricity inthe lamps. The 
incandescent lamp, as far as it goes, is con- 
sequently very far from realizing our ideal, 
and in order to bring about its perfect ac- 
tion upon this principle, electricity is com- 
pelled to await the progress of chemistry, 
which I hope will one day give usa body 
upon which electricity will be able to exer- 
cise its action without restraint. I will not 
expatiate upon what may be reasonably ex- 
pected by electricity upon this head, but 
will base my calculations upon results as 
they have been actually obtained. 

As regards the gas jet, I would first of all 
remark what a singular idea was that which 
sought to light up the universe by means of 
a flame. A flame, as you are aware, is 
essentially composed of gaseous elements, 
in which is found a comparatively slender 
quantity of solid particles. Now, we learn 
by physical science, that from gas, at what- 
ever temperature it may be carried, ema- 
nates very little or no light; all its rays are 
calorific, and the light which emanates 
from the flame, is exclusively composed of 
solid particles, notably carbon. 

Is it possible to imagine a more irrational 
method of lighting? You may attempt to 
excuse it by saying that it has for a long 
time been the only one we knew. I admit 
the excuse, and even that it is a serious one, 
but you must also confess that it is the only 
one. 

A priori, we are in a position to foresee 
the wretched result to be had from a gas 
jet; and it only remains to compare the 
figures. 

An incandescent lamp of 16 candle-power 
consumes at its terminals 2, 2}, 24, 3 to 
watts per candle, or 32, 36, 40, 48 to 5 
watts for every 16 candles, which amounts 
to 3.2, 3.6, 4, 4.8, 5.6 kilogrammetres per 
second for every 16 candles. 

On the other hand, a 16 candle-power gas 
jet consumes 180 litres and more per hour. 

Now, a cubic metre of gas, by its combus- 
tion, gives out 6,000 calories (according to 
M. Fresca’s calculation); and 180 litres will 


give out 6,000 x ——-— 1,080 calories; 1,080 
1,000 


calories — 1,080 x 424 — 457,920 kilogram- 
metres, which a gas jet consumes per hour, 


’ 


that is 





= 127.20 kilogrammetres per 
second. 

It only remains now to compare this con- 
sumption of energy with that of an incan- 
descent lamp, as set out below. 

127.20 kilogrammetres 4 


8.2 





127.20 kilogrammetres 


3.6 
127.20 kilogrammetres 


4 
127.20 kilogrammetres 


5.6 

From these I conclude that in order to pro- 
duce a luminous intensity of 16 candles, a 
gas jet consumes 22.71 to 39.75 times more 
energy than an incandescent electric lamp, 
counting the latter at 2 to 34 watts per can- 
dle, and the consumption of gas at 180 litres 
per hour. 1 conclude, further, that the in- 
candescent supplies an illumination abso- 
lutely 22 to 40 times that of a gas jet. 

That is all I had to prove, and I could 
content myself with pointing out that in 
order to destroy these conclusions, it will be 
necessary to invalidate the preceding fig- 
ures, which is, I repeat, impossible. How- 
ever, as I foresee myself being answered in 
the eternal refrain of ‘‘ theory and practice,” 
I will dwell a little longer upon the matter 
than it really demands. 

In the above conclusion I have specified 
all that the figures teach ; they tell us noth- 
ing more, but, above all, nothing less. We, 
therefore, have it that the incandescent lamp 
constitutes a transformer for the production 
of luminous energy 22 to 40 times more per- 
fect than the jet, comparing the two in- 
dividually without regard to the production 
of energy by the one or of gas by the other. 
This is the first thing to be established. 

Next, as regardsthe production cf electric 
energy and the production of gas. 

Energy is present in nature under various 
forms ; under that of chemical energy in 
carbon and other bodies—as calorificenergy, 
as the energy of gravitation and of masses 
in movement; for example, the fall and flow 
of water, 

Gas can only be obtained from coal, and, 
in certain cases, where it already existant in 
nature, whilst it cannot be drawn from 
energy which exists iv otherforms, unless in 
the most roundabout and impossible way. 

Electric energy, on the contrary, may be 
obtained by the transformation of energy 
existing in any form, with various results. 
Thus coal may be transformed into electric 
energy by a series of transformations yield- 
ing a feeble result, which is successfully 
diminished by each transformation; the 
mechanical energy which may be employed 
upon a shaft moved by a fall of water, may 
be transformed into electric energy and af- 
ford results unknown in any other industry, 
85, 90 and even 93 per cent., for instance. 

Therefore, in comparing electricity with 
Bas, it would be absolutely unreasonable to 

-~ with energy as existing under one form 
only. 

It gas, for the sake of a cause which is 
otherwise indefensible, demands that the 
comparison be made from the standpoint of 
the energy of coal compared with that of 
gas, electricity will not shrink from the 
comparison ; but should electricity in its 
turn call for a comparison with other forms 
of energy, the protests of the advocates of 
gas would only be equalled by the disas- 
trous results to their client. 

However, for the production of light, it 
suffices on principle to have a suitable trans- 
formation of energy, nothing but energy, 
and this as much as possible free from car- 
bon fumes and from the emanations of car- 
bonic acid and other similar products whose 
influence is little beneficial. It is. true that 
coal is to be found in large quantity in na- 
ture, and that in this country, asa rule, it 
offers the most economical and convenient 
form of energy for our needs. But we are 
not merely arguing the case of Brussels, 
and without admitting the ——— that 
some day or other we shall have to make 
use of the Niagara Falls, we have still in 
this country waterfalls and flows which 
could be easily utilized, and which have, in 
fact, been so very frequently. 

We by no means decline to institute a 
comparison with gas on the standpoint of 
coal or of gas even, but first let us point out 
the insufficiency and exclusiveness of the 
comparison. 

Thus, ten kilos. of coal furnish a maxi- 
mum of 8,000 litres of gas, or a quantity 
sufficient to feed ten jets of 16 candle-power 
during one hour and 40 minutes. To 
produce electric energy from coal, we are 
obliged in the first place to transform, by a 
series of transformations, the energy of coal 
into mechanical energy and next into elec- 
tric energy. With the aid of a good 
condensing engine, ten kilos. of coal will 
furnish eight horse-power hours upon the 
shaft, by means of which the dynamo elec- 
tric machine will furnish eight horse-power 
hour X 75 kg. x 9.8 w. X 80 per cent. = 
4,800 watt hours, or the amount of energy 
necessary for supplying ten incandescent 16 
candle lamps durin to 15 hours. 

Result in favor of electricity : 


8$to 15 5} tod 
ee 
and, moreover, the first transformations of 





= 85.28 ; 





= 26.50; 


= 22.70. 
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the energy, up to the driving shaft, before 
—— had come into play, had only 
furnished a total rendering of ten per cent. 

In fact, 1 kilo. of coal gives an immediate 
yield of 5,000 calories — 2,120,000 kilo- 
grammetres, whereas, upon the driving shaft 
we have 0.8 horse-power hours X 75 kg. x 
3,600 s — 216,000 kilogrammetres, which 
gives a rendering of 


216,000 


2,120,000 

Let us now make the comparison on the 
score of gas, that is, by employing the 3,000 
litres of gas produced by 10kilos. of coal on 
the one hand directly in the gas jets, and on 
the other for producing, by means of various 
transformations, electrical energy for the 
supply of incandescent lamps. The 3,000 
litres of gas will supply, it is said, 10 jets of 
16 candle-power during one hour and 40 
minutes. On the other hand, they will 
ely upon the driving shaft of a gas motor 


= 0.10 — 10 per cent. 


——- = 4,286 horse-power hours, by means 


700 
of which the dynamo will furnish 4.286 
horse-power hours X 75 kg. x 9.8 w. x 80 
per cent. = 2,560 watt hours, or the amount 
of energy required for supplying ten 16 
candle incandescent lamps during 44 to 8 
hours. 

Result in favor of electricity : 

44108 2.74to 4.8 


12 
And, moreover, the gas motor, which 
consumes 700 litres of gas per horse hour 
only returns 15 per cent. yield. In fact, 700 
litres of gas give immediately 
700 
——- X 6,000 = 4,200 calories = 4,200 x 





1,000 
424 = 1,780,800 kilogrammetres ; whilst on 
the driving shaft they gave 75 kg. x 3,600 
= 270,000 kilogrammetres, or 
270,000 
—_—— = 0.15 = 15 per cent. 
1,780,000 

These figures point their own conclusions 
sufficiently clearly, precisely, explicitly and 
instructively, to be developed by us, 

I have only to point out what follows as 
a consequence : 

1. The loss which occurs in obtaining 
electric lighting by means of coal or gas is 
not to be attributed to electricity but to the 
successive transformations of energy with 
very slender results before electric energy is 
obtained. ' 

2. Directly electricity comes into play, 
thatis when mechanical becomes transformed 
into electrical energy, the yield is enhanced 
to 80 per cent. (as mentioned in my calcu- 
lation), and may in fact reach to 85, 90 and 
93 per cent., and more. 

8. Therefore, in spite of the preliminary 
very unfavorable tranformations of electric- 
ity, a total result is obtained which is notably 
superior to gas, as I have shown in the fore- 
going figures. 

These will be found to gain in importance 
and to accentuate the advantages of elec- 
tricity if we take into consideration the fol- 
lowing three facts : 

1. The transformation of energy in gen- 
eral in all these forms makes continuous 
advances. Whilst these advances constitute 
an immediate advance for electric lighting, 
they bring with them no advantage for gas 
lighting. It is true that gas is in no way 
prejudiced by the transformations under- 
gone by it before its utilization, but its fail- 
ure consists entirely in its employment as 
a lighting medium. 

2. The transformation of electric energy 
is making rapid progress. The same can- 
not confidently be said of gas, which after 
over 100 years of use, finds itself already 
outstripped by a luminant which hardly 
counts an existence of 10 years. 

3. Electric energy is peculiarly transport- 
able from long distances, a fact which enables 
it, and will enable it, to overcome loca) cir- 
cumstances disadvantageous to its produc- 
tion, by enabling its production in localities 
where the conditions are more favorable. 





Fire in the Western [Union Office at 
Boston. 

The Western Union Telegraph service in 
Boston was damaged by fire October 19th. 
An electric light wire was supposed to have 
been blown down by the wind and crossed 
a telegraph wire. 

The New York, Western and Southern 
wires were burned out, and a fire was kin- 
dled which required the services of the fire 
department. The fire was quickly subdued, 
but the water which poured down the shaft 
connected all the wires and rendered them 
useless for service. The wires on top of the 
building were repaired in a few hours, but 
the water behind the switchboards could not 
be removed before morning and the service 
was crippled during the night. 











«*, The Pennsylvania Telephone Com- 
pany has concluded to build a new line be- 
tween Allentown and Easton, Pa. 

»*, It is said that there are about 25,000 
telephones in use in Canada,of which number 
20,000 belong to the Bell Telephone Com- 
pany. 

»*, The Bluffton, Ind., telephone ex- 
change is being rebuilt, and Goshen, Hunt- 
ington, Wabash, Plymouth and other points 
are to be connected. 

«*, The New England Telephone and 
Telegraph Company is putting up a metallic 
circuil on their telephone line between Port- 
land and Auburn, Me, When completed, 
communication with Boston will he estab- 
lished. 

y*, The telephone company at the port of 
Manila has decided to open a floating tele- 
phone station in the harbor, so as to allow 
persons on board vessels at anchor in the 
harbor to communicate with persons in the 
town without going on shore. 


x, Work was commenced at St. Paul, 
Minn., last week, in laying the telephone 
wires in the underground conduits. Already 
6,000 feet of cable has been received and 
30,000 feet more is onthe road. Itis expected 
to finish the work by December 1. 

x", The life saving station at Fairport 
Hurbor. O., has petitioned the government 
for a telephone. There is no place, it is said, 
where telephonic communication is more 
necessary, or where a greater good could be 
accomplished with so little expense. 

»*, A French company bas just obtained 
a concession from the Russian government 
for the setting up of a telephone between St. 
Petersburg, Moscow, Warsaw and Berlin. 
The charge for using this teleph ne is to be 
two roubles the first minute and a rouble 
tor every minute after. 


«*, The Hudson River Telephone Com- 
pany has not given up the fight against the 
Watervliet Turnpike and Railway Company, 
of Albany, N. Y. Exceptions to the report 
of Referee Lawson, confirmed by the Gen- 
eral Term, were filed on October 8th, by D. 
Cady Herrick, counsel for the plaintiff. He 
excepts especially to the conclusions of law 
contained in the report. The matter will 
now be carried to the Court of Appeals. 


«*, A resolution was passed in the Orange, 
N. J., Council, recently, granting permission 
to the New Jersey Postal Telegraph Com- 
pany to string wires on the poles of the Essex 
Company from the West Orange line to the 
East Orange line. Another resolution was 
passed instructing the city counsel to notify 
the New York and New Jersey Telephone 
Company to remove its wires from the top 
arm of its poles, on account of the trouble 
caused by the telephone wires crossing those 
of the fire alarm system. 


«*, With the close of the present season 
the sub-companies of the Erie Telephone 
Company will have completed over six miles 
of underground conduit covering the thickly 
settled portions of the cities of St. Paul, 
Minneapolis and Cleveland. Into the con- 
duits has been drawn nearly 70,000 feet of 125. 
wire cable. This work when finished will 
give the Erie’s sub-companies a complete 
underground system in the cities mentioned 
and supply all demands for this work for a 
long time to come. The large poles and wire 
removed will be shipped to and used in other 
sections of the company’s vast territory. In 
addition to the above work, the Minneapolis, 
St. Paul and Cleveland offices have been 
equipped with the latest improved multiple 
switchboards at a cost of $50,000, the old 
boards having been remodeled and shipped 
to smaller exchanges. The cost of the 


underground work and new switches will be 
about $150,000. 
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STREET RAILWAY CONVENTION. 
(Continued from page 102.) 


nical details, would occupy too much of 
your time. The subject naturally divides 
itself into: 1. The central station. 2. The 
transmitting line. 3. The motors. 

The National Electric Light Association 
has so fully and exhaustively considered the 
matter of power or central stations, that, 
most fortunately for street railway men, this 
subject is one that troubles us but little; but 
there are some points in which our work 
differs materially from that of an electric 
lighting station. 

The engine we require must be strong in 
all its parts, for there is no work where the 
demands on it vary so suddenly and so fre- 
quently, from the entire absence of load to 
the extreme capacity of the engine, as in 
street railway work. Some roads report 
that the cars average but five horse-power 
each ; supposing that such a road has eight 
cars in operation with one 150 horse-power 
engine in the station, and, as is often the 
case, the cars either become Lunched or 
happen to start at the same instant ; here a 
sudden demand is made upon the engine for 
150 or 200 horse-power, while a moment 
later the meter may register but 40 horse- 
power. You will, of course, be provided 
with safety plugs and current breakers, but 
you cannot allow safety strips to be blown 
out half a dozen times a day, possibly just at 
the moment you are ascending a heavy 
grade. 

Electric light men state that a station with 
a number of small high-speed engines is 
more economical on account of being more 
flexible in its operation, but in their business 
the loads upon the station vary gradually, 
while we may be called upon at any moment 
for ourmaximum capacity. Toarrangeour 
station for this varying load, and at the same 
time avoid operating a tremendous engine 
on an average light load, is a_prob- 
lem that experience must solve for us. We 
are also more greatly troubled with lightning 
than we should be. There should first of all 
be established as perfect a groun: connec- 
tionas possible, either by means of awell ora 
deep hole. It is better to have two grounds, 
and thereby make sure of a moist contact 
for galvanized ground-plates or rods; then 
with proper ligbtning arrestersso placed that 
they can be conveniently examined and kept 
in order, we will be fairly well protected ; 
but with our great lengths of exposed trolley 
wires we are very certain to have frequent 
calls upon our lightning arresters, and those 
in use at the present time are not such as to 
warrant perfect confidence. 

Are we not all personally firm believers in 
the overhead system of transmission ? What 
can there be simpler, cheaper, more durable 
and more convenient ? We have only poles, 
bare copper-wire, galvanized iron span wires, 
insulators and, where needed, additional 
feed wires, of which these last can be placed 
underground if desired. It is a rare thing 
to have a trolley break, except at the curves. 
Curves are certainly troublesome on account 
of the constant liability of trollies to jump 
off at some sharp angle, and the trouble is 
more generally due to faulty trolley stands, 
wheels or springs, than to the overhead wire. 
For insulators we have only those for the 
straight line and those for the curves; and I 
show youa sample of each, such as were 
used two and a half years ago on one of our 
lines. It is not to be wondered at that street 
railway men at that time considered electric- 
ity, for the rough usage required by street 
railway work, to be in an embryonic stage 
of development. There is little to be asked 
for in the way of improvement of what we 
now have for overhead material. There is 
practically no difference whether we use the 
Thomson-Houston system, Edison-Sprague, 
Westinghouse or what not. A single trolley 
wire which may be large and heavy, say 00, 
and thus avoid feed wires where distance 
is not too great, or the wire may be small, 
say, No. 4, light and easy to handle with, 
in that case, the necessary feed wires. We 
can take our choice and find equally good 
results with either. 1t will often be conven- 
ient to utilize both plans, with the large 
trolley in the central parts of the city where 
feed wires might not be desirable, and with 
the small overhead and feed wires to rein- 
force the suburban parts. Undoubtedly, the 
small wire is more easily handled and re- 
paired in case of a break, and the feed wire 
prevents a dead line being the result of a 
break. The rail bonds may be galvanized 
iron, which costs but four cents, instead of 
tinned copper, and the supplemental ground 
wires can be of the same material. The 
supplemental wires do not give any better 
returns, except so far as to preventa bad 
break in the return circuit, which might oc- 
casionally be caused by the breaking of 
both rail bonds at neighboring juints. Rails 
on both sides of track should be connected 
with bonds, 

It will not be necessary to discuss the 
merits of the conduit system or the storage 
battery. Actual experience has proven that 
there need be so little trouble or danger from 
the station and overhead line that we cannot 
concede the need of either conduit or storage 
battery, so far as we are concerned. It is 


true that the ever-restless mind of the public 
has been so stirred up by accounts of the 
numerous successful storage battery and 
conduit railways, that it has suddenly (and 
tous most unpleasaptly) become aware of 
the fact that we are using poles, and while 
we are congratulating ourselves upon the 
beauty and symmetry of our neat line of 
poles, it suddenly demands that we remove 
what it terms our unsightly poles. Nearly 
every one of the street railway men present 
will uphold the statement that the only 
problem before us, and the one about which 
we are always anxious, is, ‘‘ What can we 
do to keep our motors out of the repair 
shop ?”" We don’t worry about our station 
or our overhead wires; we scarcely have 
time to think of them ; we are constantly at 
work upon and perpetually we“ by our 
motors; a lame armature, a burnt field 
magnet, a broken gear, these are our every 
day trials. A motor, such as is made by the 
Thomson- Houston, Edison-Sprague or West- 
inghouse companies, has among its mechan- 
ical parts an axle gear and intermediateshaft 
gear, shaft pinion and armature pinion, and 
the axle and intermediate shaft and arma- 
ture have each their boxes or bearings. We 
want gear and pinions to be wide and heavy 
enough not to break. We don’t want any 
more pinions like this, which was in use two 
years ago. We want gear of some material 
that will be reasonably durable, and at the 
same time noiseless ; cast iron may do for 
the axle gear, which is large and runs 
slower, and steel for the intermediate shaft 
pinion; steel, we believe, is better than 
bronze, as it lasts longer and is less expen- 
sive. To overcome the noise it is necessary 
either to have the gear covered and running 
in oil, or to have the gear of wood or the 
pinicn of raw hide. ‘The large gear on the 
axle and intermediate shaft, if made with 
wooden teeth and used with steel pinions, 
certainly runs noiselessly, and it ought to 
make the life of the pinions much longer. 
Care must be taken to have the keys in all 
gear and pinions, tight and self-retaining. 
‘Theshaft boxes and bearings must be ‘aa 
of some compound metal that will not wear 
out too fast, for but little wear on the arma- 
ture bearings will allow the armature to 
scrape on the pole pieces of motor, be dam- 
aged and laid up for repairs. Aluminum 
bronze gives satisfaction as material for the 
bearings. 

The electrical parts of the motor in which 
we are most interested are the armature, 
field magnets, and the controlling switch or 
rheostat. The armature of an electric mo- 
tor is its most wonderful and interesting, as 
well as its most expensive and troublesome, 
part. Astreet car is the most overloaded 
vehicle known to mankind. It may runa 
week with a light load, and then suddenly 
receive enough passengers to load fairly 
well three or four ordinary cars; the motor- 
neer may forget to oil either the car or mo- 
tor, he may reverse motor accidentally or 
purposely to avoid an accident; these and 
many other causes require of an armature 
more work than it is capable of, hence a 
burn-out. On the other hand, the armature 
itself may be at fault; an armature such as 
we use to day consists of a shaft surrounded 
by a metallic core. Around this core is 
wound the best insulated wire, each coil 
terminating at the same end of the armature 
and being attached there by means of solder 
or screws to the bars of the commutator. 
The shaft of the armature will in a few 
years become worn by its bearings, and it 
would be well to have bushings or sleeves 
placed around shaft at those points, such as 
the Thomson-Houston Company use, which 
sleeves can be removed. As there is no 
wear to the core, and as the commutator 
can be renewed when worn down, which 
ought not to occur in less than two or three 
years, an armature should then have as long 
a life as one could desire, were it not for the 
coils of wire. Where these coils cross around 
the head of the armature they chafe on each 
other and destroy their insulation. Where 
they end in the commutator they loosen; by 
an excessive load or careless driver they 
burn out. It may be possible to repair the 


armature by rewinding one coil or by re-- 


fastening the loose ends, and even when a 
deep coil is burnt, the total rewinding with 
new wire should not cost but 40 or 50 dol- 
lars. Could we but prepare for the burn- 
outs by having the car on some side track 
near the repair shop where it would not in- 
terfere with our running time or cause a 
hindering of cars, we would not feel so 
aggravated, but it happens invariably at the 
time we need every car most urgently. We 
can watch our gear and bearings, and when 
worn they may be replaced at our con- 
venience or at night, but an armature gives 
out without warning. It is on this account 
that these systems advocating but one motor 
to a car, must give us positive assurance of no 
burn-outs, for were it not for the double 
motor now so generally in use, we would 
see crippled cars being towed into the shop, 
greatly to our discomfiture. In the matter 
of minor details, such as cables, terminals, 
trolleys and gearing, the electric manufac- 
turers have made the greatest improvements 
during the past 18 months, but so far as we 
can obtain information, based on actual 
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facts, there has been but little improvement 
in ‘the armatures. The Edison Company 
has recently announced a new armature, 
but we have been unable to learn what re- 
sults it may show. 

The switch-box, such as used by the 
Edison-Sprague and Westinghouse, is an 
apparatus, that if given proper care, so as 
to keep the brass plates and buttons smooth, 
ought not to cause much trouble. It is ar- 
ranged so as to distribute the current through 
different parts of the magnets or the motor, 
according to the degree of speed or work 


required. It is somewhat’in the way of 
passengers when the platform is over- 
crowded. The rheostat used by the Thom- 


son-Houston Company is out of the way, 
being underneath the platform, although it is 
burnt out occasionally and damaged by rain 
leaking through the platform ; these defects 
should be easily overcome. It is claimed 
that owing to the use of the rheostat of the 
Thomson-Houston Company and the resist- 
ance coils as used by the Westinghouse 
Company, that the cars start much more 
easily and without jerking, and that the 
motor is less liable to burn out, as they avoid 
throwing in an excess of current. The first 
claim is true, but we cannot find evidence 
to support the latter claim. On the other 
hand, it has been claimed that motors using 
a rheostat require on an average run from 15 
to 20 per cent. more powertban the Edison- 
Sprague.motor. It does not necessarily fol- 
low that this is due to the rheostat ; it seems 
likely that it is due as much to a difference 
in the winding of armature or fields. It 
would be most desirable, therefore, to ascer- 
tain from our various members the actual 
number of burn-outs of fields and arma- 
tures, of both varieties of motors, and at 
the same time the average power used per 
car. This cannot be obtained by writing 
for reports, as many roads do not keep an 
exact record, or will not report the same. 
The grades of roads must be considered, the 
car mileage, and loads carried, also the sys- 
tem or manner with which motors are 
repaired and cared for. 

This isa matter of the greatest impoit- 
ance. Our fuel costs about $1 per car per 
diem, and our repairs over $1.50 per car per 
diem. If we can save 10 per cent. each 
day by giving up the rheostat, we do not 
want todo it at the expense of adding 25 
per cent. to our repair account which, we 
all know, is too large already. As an ex- 
ample of the approximate cost of repairs, I 
give the cost of four 30 horse-power Sprague 
cars for the six months ending October 1, 
1890, each car making 90 miles a day, a 
grade 1,900 feet of 9 to 9%4 per cent., one 
300 feet of 5 per cent., one 300 feet of 8 per 
cent. 


Mechanical. 
3 Bronze intermediate pinion, at $14 $42 00 
3 Steel si . 27 €0 


8 Steel Armature « at $7. 56 00 
4 Intermediate Gear, at $11....... 44 00 
2 Main Gear (axle), at $16 ..... - 8200 
6 Axle Brasses, at $4.50........... 27 00 
8 Shaft Bearings, at $4.50........ 36 00 





12 Armature Bearings, at $2.75..... 32 00 
accra aeetceeenees $296 00 
Electrical. 
180 Carbon Brushes, at.. 10 cents. $18 00 
6 Trolley wheels, at..$1 25...... 7 50 
3 Field Magnets, at. .$20 00..... 60 00 
6 Armatures repaired, at $35 00.. 210 00 
$295 50 
For Labor : 

2 Motor repair men, at $50 00 per 
EE eRe 600 00 
| $1,191 50 


Average per diem, per car, $1.62 

There are other minor repairs that would 
increase this about 20 cents aday. Fuel, 
sawdust and slabs, $1.30 

This fuel is about equal to screening or 
slack at $1.50 atop. A greater number of 
cars would reduce this fuel account per car. 
During the six months the expense on the 
overhead line was less than $25 on five miles 
of line. 

We have learned of an eighbt-car road run- 
ning at $1 per car for fuel, another six-car 
road at 90 cents per diem per car. Wedo 
not believe in any case that the fuel will 
equal the cost of motor repairs. The first 
year of operation must not be taken as a fair 
estimate. The prices for gear and bearings 
will vary considerably from those given 
above. Some axle brasses cost $9, while 
those above are given at $4.50. Aluminum 
or some such compound may be mixed and 
used to decrease the cost andincrease the dura- 
bility of bearings. It was sold a few years 
ago at $3 and upwards per pound, now at 
$1, and, it is stated, can be produced for 20 
cents per pound. 

In the matter of gear the Westinghouse 
Company has so boxed the same that it can 
run in oi] and grease ; this must undoubtedly 
add much to the life of the gear and pinion, 
and at the same time practically deaden the 
noise. Whether this bcxing will stand the 
wear and jar, time will best demonstrate. 

The following report of a road operating 

(Continued on page 110.) 
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The Writing Telegraph. 

‘* An instrument which will permit us to 
write at a distance is a valuable addition to 
telegraphy.” 

The illustrations accompanying this arti- 
cle show the apparatus used by the Writing 
Telegraph Company, of this city, in their 
system, which consists in transmitting from 
one station, and receiving at another, the 
compound movement of a point in two 
directions, one at an angle to the other. 

The company operates under the patents 
granted to Mr. Edward Alfred Cowper, of 
England, the deviser of writing telegraphy, 
Mr. J. Hart Robertson and Mr. Harry 
Etheridge, all of these patents being owned 
by the company. 

The working parts of the instrument are 
placed in a case, as shown in Fig.1. This 











case is about 12 inches long, 10 inches wide 
and 8 inches deep. On top of the case ap- 
pears the paper, the receiving pen for record- 
ing the message and the handle of the 
transmitting stylus for writing. In Fig. 2 
the instrument is shown closed. A message 
may be received with the case open or shut, 





Fie. 3.—Lrprary Desk, OPEN. 


the presence of an attendant being unneces- 
sary. 

When the instrument is to be used in pri- 
vate residences or offices, it is mounted in a 
handsome desk. The library style of desk 
is shown in Fig. 3. Some specimens of the 
work done by the instrument are shown in 
Fig. 4. 

The manner of writing is as follows: The 


Fie. 1.—Tae Writinc TELEGRAPH INSTRUMENT, OPEN. 
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person desiring to write takes hold of the 
stylus rod and watching the recording pen, 
makes it form what letters he wishes, and 
the receiving pen of the distant instrument 
also makes a fac-simile of every letter or 
mark. The pen followsevery movement of 
the stylus rod, stopping where it stops and 
moving when and where it moves. If the 
stylus is moved to the right, the pen moves 
to the right. If the stylus is given a down. 
ward pull, the pen makes a downward 
stroke. If a curve, the pen makes the 
curve. It is said to take but a few minutes 
to get used to the moving paper and to 
form the letters without moving the hand to 
the right. That is all there is to learn to 
operate the instrument. 

It is soon found that pulling the pen elec- 
trically, by means of the stylus, is a very 
easy way to write, and many claim it is 
easier than writing directly on paper with an 
ordinary pen. It has its advantages, too, in 
the simplicity of the instrument when thus 
constructed. The characteristics of the 
handwriting of the operator all appear. 

The instruments have been in use for 


some time by several of the Pittsburgh 
daily papers and they have expressed their 
satisfaction by sending the Writing Tele- 
graph Company very strong testimonials in 
their favor. A large number of instruments 
are in service in different parts of the coun- 
try, and their reliability and usefulness has 
been proven by the 
test of time. It is 
certainly an ingen- 
ious and most use- 
ful device. 
TheWriting Tele- 
graph Company is 
cupitalized at $500,- 
000 and is governed 
by the following 


officers: Brent 
Good, president; 8. 
R. Pinckney, vice- 
president; and W. 
E. Gump, general 
‘manager. The 
offices of the com-_ 
ray street, New 
York city. 

<< 2 

The enterprising telephone people are en- 
deavoring to show the naval authorities the 
advantage of its system for communication 
on board ship. The company has installed 
at its own expense telephonic apparatus on 
board the cruiser ‘‘ Philadelphia,” which, if 
successful, will, it is hoped, induce the au- 
thorities to equip the remaining vessels of 
the new navy in like manner. 


pany are at 57 Mur- 


Brooklyn Institute. 

A special meeting of the department of 
electricity of the Brooklyn Institute, was 
held at the Young Men’s Christian Associa- 
tion, on the afternoon of October 10th, for 
the election of officers and the completion 
of arrangements for the first exhibit of the 
department. The officers elected for the 
coming year were: James Hamblet, presi- 
dent; Prof. Samuel Sheldon, first vice-presi- 
dent; J. P. Wintringham, second vice-presi~ 
dent; William H. Randall, secretary; and 
R. N. Baylis, treasurer. It was decided to 
have the exhibit of the department October 
81st, in the large hall of the Union for 
Christian Work, 67 Schermerhorn street. 
The exhibition is for batteries alone, and 
will include not only batteries in working 
order, but parts of batteries and appliances 
used in the manufacture of them. Each 
member of the department is to be informed 
that should he desire to make an exhibit of 
apparatus of the kind described, he will be 
given the requisite space in the hall by 
notifying the chairman of the committee on 
the exhibit of electric batteries what exhibit 
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he proposes to make and what table space 
he will require, at least three days preceding 
the date of the exhibit. The committee on 
exhibit are: James Hamblet, chairman; 
William D. Sargent, J. C. Reilly, Charles 
F, Chichester, R. J. Murphy, O. R. Robert- 
son, Charles H. Matchett, Lewis Moore, 
George W. Hunt, N. B. Nearing, J. C. F. 
Priest and J. F. Moody. 


.... The Western Union Telegraph Com- 
pany held its annual meeting at New York, 
October 8th, and elected Charles F. Mayer, 
president of the Baltimore and Ohio Rail- 
road, a director to fill the vacancy caused by 
the death of John Jacob Astor. The annual 
report showed an increase in gross earnings 





of $1,603,834 and of $1,094,683 in net 
profits. The additions to the plant in the 
year were 5,163 miles of line and cables, 31,- 
300 miles of wire and 912 offices. The cost 
was $1,778,314, but this included two new 
ocean cables from New York to Canso, N. 
8. The company now has 678,997 miles of 
wire, 19,382 offices, and lust year it handled 
55,878,762 messages. 
—_——_-~@ao—__—— 

.-. The second annual ball of the New 
York Telegraphers’ Club was held at the Cen- 
tral Opera House, in Sixty-seventh street, on 
the evening of October 15th. An episode 
which added to the general enjoyment of 
the evening was the presentation of the 
— given by the Hon. James D. Reid, 

nited States Consul at Dunfermline, Scot- 
land, to Miss Kittie Stephenson, the winner 
of the first prize in the ladies’ class in the 
fast-sending tournament held in this city, at 
Hardman Hall, last April. 
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.... China has 186 telegraph stations. 
The system is mainly controlled by the gov- 
ernment, and the operators are all Danes. 


.... A resolution was adopted at Memphis, 
Tenn., recently, requiring telegraph and 
telephone poles to be not less than 60 feet in 
height. 


.... The Erie Railroad Company will 
soon commence the work of erecting tower 
telegraph offices on all the sidings between 
stations, which are called ‘‘ blind sidings.” 


.... The Postal-Telegraph Company is 
expanding and improving their system very 
rapidly these days. Four new copper wires 
are being stretched between Cincinnati and 
Columbus, Ohio. 


.... The annual meeting of the directors 
of the Commercial Union Telegraph Com- 
pany took place at Albany, N. Y., October 
8th. A dividend of five per cent. was de- 
clared and the old board of directors elected, 
as follows : Henry Russell, Henry L. Smith, 
E. J. Slattery, Chas. E. Arnold, Albany; 
and A. B. Chandler, New York. 


...- The international telegraphic rates 
on the continent will conform, after July 
Ist next, with the schedule fixed by the re- 
cent international telegraphic conference in 
Paris. Between Germany and adjoining 
countries the rate will be 24g cents per 
word ; between Germany and Great Britain, 
Scandinavia or Italy, 34g cents per word, 
and between Germany and Russia, Spain 
or the Balkan, five cents per word. 


.... Thesteamer ‘‘Silvertown,” belonging 
to the India. Rubber, Gutta-Percha and Tele- 
graph Works Company, Limited, of London, 
having on board 1,750 miles of cable for the 
Central and South American Telegraph 
Company, of New York, passed Dover at 5 
Pp. M., October 11th, en route for Valparaiso. 
This cable is to be laid between Chorillos, 
Peru, and Valparaiso, Chili, touching at 
Iquique, as an extension of the American 
line via Galveston. 


omn—@ > 





Canadian Telegraph Decision. 


In the case of Tremblay vs. The Great 
North Western Telegraph Company of Can- 
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ada, judgment was rendered last week, at 
Montreal, in favor of the telegraph com- 
pany. The action arose from the defendant 
having cut down some small trees and the 
branches of some ornamental trees at Point 
aux Trembles which were in the way of the 
telegraph line. It was shown in evidence 
that it was absolutely necessary in order to 
the effective working of the line that the ob- 
struction should be removed. Mr. Justice 
Caron held that the charter of the Montreal 
Telegraph Company, under which the Great 
North Western Telegraph Company were 
working, was explicit in giving them the 
power to remove all obstructions, provided 
they were necessary to the working of the 
line. This is a valuable decision for the 
company as there are many instances in 
which parties who have like claims will hesi- 
tate before taking action. 














* * Harrisburgh, Pa., wants an electric 
railway. 

* * The street car lines of Auburn, N. Y., 
are all to be run by electricity. 

* * Twenty-six miles of electric railroad 
have been built and are in operation in 
Augusta, 

* * Electric cars were run in New Bed- 
ford, Mass., for the first time on October 
10. Thomson-Houston overhead system. 

* * The Perrault Electric Lighting Com- 
pany has offered to run the elevator in the 
City Hall at Montreal for $50 per month, if 
the city will make connections with their 
station, at a cost of $2,000. 

* * The Jordan Trolley Supporter is used 
on the West End Railway, in Boston, with 
marked success, and since the Central Elec- 
tric Company put it on the market in the 
West, it has met with much favor. 

* * Another electric railway line began 
operations at San Antonio, Tex., on Octo- 
ber 7. It isthe Laurel Heights Line. The 
cars worked very smoothly and success- 
fully. Two more electric lines are in pro- 
cess of construction. 

** The directors of the Springfield, 
Mass,, Street Railway Company have de- 
cided to double the capital stock, making it 
$400,000, so as to cover the expense of in- 
troducing the electric system on all the lines 
within the city limits. 

* * Tt is said that a naphtha motor which 
will be used on the street railway between Ann 
Arbor and Ypsilanti, Mich., is ‘‘ better than 
electricity and 90 per cent. cheaper.” Let’s 
hear more about it—say, a comparative test 
with an electric motor. 


* * The Belding Motor and Manufactur- 
ing Company will build a new plant at Chi- 
cago. Three 125 horse-power boilers and 
two 100 horse-power engines will be in- 
stalled. The machinery will be arranged in 
groups and operated by electric motors, a 
separate dynamo furnishing current for 
each group. This will be the first factory 
in Chicago in which electric motors will run 
all the machinery. 


* * The Accumulator Company, of this 
city, has just closed a contract with the 
Dubuque Street Railway Company, of Du- 
buque, Iowa, for six Edco cars, operated by 
‘*The Accumulator System.” This contract 
was made after President Rhomberg, of the 
Dubuque Street Railway Company, had 
made an exhaustive test of the system for 
three months. It is the intention of Mr. 
Rhomberg to equip his whole road with 
Accumulator cars, 


New Electric Railway Work. 

During the past two months the Thomson- 
Houston Electric Company has been actively 
engaged in completing the construction and 
have put in operation electric railways at 
Concord, N. H.; Shreveport, La.; Newark 
N. J.; St. Paul, Minn.; Memphis, Tenn.; 
Anaconda, Mont.; Helena, Mont. These 
roads comprise 50 motor cars, and 33.54 
miles of track. The St. Paul road was put 
in operation on October 6th, 1890, and has 
been running satisfactorily ever since. The 
Concord Horse Railroad, Concord, N. H., 
eight carsand seven miles of track, wasstarted 
October 8th, the trial car having on board 
the officials of the road and invited guests. 
Everything in the working of the system 
was excellent, and the best of results are 
anticipated by the officials of the road. The 
road of the Shreveport Land and Improve- 
ment Compauy, Shreveport, La., four cars 
and 5.25 miles of track; was put in opera- 
tion October 4th, and opens up for residence 
a large territory owned by the Shreveport 
Land Company.. The initial run was made 
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without an accident of any kind, every car 
being utilized and working to the entire 
satisfaction of all present. The City and 
Suburban Railway, Memphis, Tenn., five 
cars and five miles of track, was formally 
opened at 5 A. M., on October 6th, 1890, in 
the presence of about 500 people. The cars 
all worked well and their operation on daily 
schedule time since the time of starting has 
convinced the residents of Memphis that the 
benefits of rapid transit have in no sense 
been exaggerated. On October 4th, the city 
of Newark turned its back on horse car trac- 
tion and inaugurated a new system which is 
working to the entire satisfaction of those 
interested in the road and the publicas well. 
The company has equipped 5.75 miles of 
track, and have 20 cars in operation. The 
people are very enthusiastic over the new 
method of transit. 





Strikes in the Electrical Industry. 

A volume of great statistical value has 
just been issued by the State of New York. 
It emanates from the Bureau of Statistics of 
Labor, and is a resumé of the strikes occur- 
ring in New York State during the five 
years from 1885 to 1889. It is a volume of 
822 pages, and contains the particulars of 
one or more strikes in almost every trade 
and profession. It is most gratifying to 
note that the only reference to labor troubles 
in the electrical field is made under the two 
headings, ‘‘ Electric Housewiremen” and 
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Electrical Exhibits at the Mechanics’ 
Fair, Boston, Mass. 

Three weeks have nearly passed away 
since the Seventeenth Triennial Fair of the 
Mechanics’ Charitable Association was 
thrown open to the public, and as yet less 
than half the proposed exhibits are in posi- 
tion. Very few of the electrical displays at 
this writing are in presentable shape, yet 
progress is being rapidly made in the right 
direction to bring the electrica] exhibition 
of this year up to a higher standard, and 
which will probably be more attractive than 
that of any previous fair. 

Those who have already engaged space 
for the display of electrical goods, apparatus, 
machinery, etc., are: Albert L. Russell, 
Boston, electrical and scientific instruments; 
Holtzer-Cabot Electric Company, Boston, 
electrical goods; Mr. E. H. Rowe, Boston, 
electric safety device; New England Phono- 
graph Company, Boston, phonographs and 

raphophones; Electric Machine Company, 
Boston, electric time stamp; Isolated De- 
partment Thomson-Houston Company, in- 
candescent machines; Mather Electric Com- 
pany, Manchester, Conn., arc and incandes- 
cent machines; Belknap Motor Company, 
Portland, Me., small dynamos and water 
motors; Tripp Manufacturing Company, 
Boston, trucks for electric railways; Robin- 
son Radial Car Truck Company, Boston; 
trucks for electric railways; Evans Friction 
Cone Company, Boston, — of driving 
dynamos; The ‘‘C, & C.” Motor Company, 
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‘Messenger Boys.” 
these strikes follow: 


The particulars of 
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of New York, motors; Interior Conduit and 
Insulation Company, New York, display 
board of pipes, joints, etc., for interior wir- 
ing and construction work; American Tool 
and Machine Company, Boston, patent dy- 
namo beltcontroller; Westinghouse, Church 
& Kerr, Boston, the Roney mechanical 
stoker and patent steam loop; the Rodney 
Hunt Company, Orange, Mass., turbine 
water wheels; Mason Regulator Co., Bos- 
ton, damper regulators; Chas. A. Schieren 
& Company, New York, belting; Chas. L. 
Ireson, Boston, belting; Page Belting Com- 
pany, Concord, N. H., belting; Otto Gas 
Engine Company, Philadelphia, engines; 
Wheeler Reflector Company, Boston, shades 
and reflectors for electric ligbts; B. 8. Hale 
& Sons, Malden, Mass., insulated electric 
wires; and the Park Manufacturing Com- 
pany, Boston, the Park injector. 





Water Power Dynamo. 
In the accompanying engraving is illus- 
trated a combined dynamo-electric machine 
and water motor, manufactured by the 


Belknap Motor Company, of Portland, Me. 
The armature of the motor is mounted 
upon the same spindle as the rotary part of 
a turbine water motor. The armature is 
wound with two circuits, one discharging 
through continuous collector rings into a 
lighting or power circuit and delivering 
alternating currents, and the other being 
connected through a two-part commutator 
for exciting magnetism in the field magnets 
and armature. The wearing parts of the 
commutator are made of phosphor-bronze, 
and may be detached by loosening a single 
screw, so as to replace them when badly 
worn. The buckets of the turbine wheel 
run very close to the water chute, and the 
full force of the water is exerted on the 
wheel ata point nearer the orifice than is 
the case in motors generally. The armature 
consists of an iron core square in cross sec- 
tion and mounted ona steel shaft, and is 
wound so as to fill out the space between 
the square prism and the cylinder. The 
bearings for the shaft are provided with 
self-oiling boxes. The machine is made in 
three sizes, so as to supply a circuit con- 
taining 10, 20 or 30 lights, and the motors 
are said to be capable of maintaining these 
lights at full candle-power under a water 
pressure of 65 pounds. 
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The Central Electric Company 
have furnished the Davenport Street Rail- 
way Company with their entire supply 
equipment, consisting of 110,000 pounds of 
copper wire, and 50,000 pounds of improved 
Candee wire. Candee wire has had quite a 
success in railway work, and it has proved 
equal to the severity of the tests placed 
upon it. 

The Fibrone Manufacturing 
Company, 35 Warren street, New York, 
are now in a poSition to turn out orders 
promptly for articles used in street railway 
construction made of their new material, 
‘* Fibroid.” This new material is said to be 
not only fire, water and acid proof, but in- 
destructible. It has been highly endorsed 
by some of the leading electrical houses in 
this city. Their other materials, ‘‘ Fibrone ” 
and ‘‘ Plasticon,” are also receiving consid- 
erable attention. 


Cleveland, Ohio.—The increase in 
business of the Fletcher & Fletcher Electric 
Company, Cleveland, Ohio, has necessitated 
additions to their works, which now extend 
from South Water street through to the 
**Big Four” railway tracks in their rear. 
Their low prices on annunciators, bells, 
pushes, switches, etc., has won for them a 
large trade among progressive bellhangers 
in every State and Canada. They ask all to 
write for price lists with discounts, inclosing 
a business card. 

The Thomson-Houston Electric 
Company, through the Western Isolated 
Light Department, Chicago, has sold a plant 
to Shailer & Schniglan, of Chicago, for the 
Lake View water works, tunnel and crib, 
which will be unique in some respects. The 
dynamo will not only supply current for the 
electric lights at the water works on shore, 
but will also be used to run a motor at the 
crib for ringing a fog bell. The same 
dynamo will also supply current for a num- 
ber of incandescent lamps in the lighthouse 
on the crib, taking the place of the ordinary 
lighthouse oil lamps. 

The Eureka Tempered Copper 
Company, of North East, Pa., moved 
into their new factory in February last, and 
have lately been compelled to double the 
size of their plant and the number of 
their employés. They report nearly 200 
orders for their goods in September. 
Their peculiar process, by which they fur- 
nish chemically pure copper, cast solid, 
without blow holes and tempered hard, was 
looked upon as an impossibility, but under 
their guarantee that their goods should be 
without alloy and wear three times as long 
as drop forged copper for electrical work, 
they received trial orders. Now they 
are crowded with work, and their metal is 
giving results fully up to their guarantee 
for commutator segments, gear pinions, ar- 
mature bearings, trolleys, etc. 

W. R. Fleming & Company, 174 
Fulton street, New York, the selling agents 
for the ‘‘ Ide” and *‘ Ideal” engines, simple 
and compound, and other manufactures of 
the Foundry and Machine Department, 
Harrisburg, Pa., including steel return 
tubular boilers, report that they have just 
closed a very large contract for a complete 
steam plant to goto Mexico. This is the 
second order on account of the same electric 
company. Fleming & Company state that 
they are having a great run on their engines, 
particularly the ‘‘ Ideal,” which is a center 
crank, automatic, self-oiling engine. It is 


built very heavy for severe duty, and is in 
great favor with the electric street railway 
companies and electric light companies, be- 
cause of its simplicity, wonderfully close 
regulation, and the little care it requires 
when running. All parts of the engine run 
in oil and are accessible while the engine is 
in operation, without the removal of a single 
bolt or screw. Their side crank ‘‘ Ide” 
engine is having a very large sale. 
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Schuyler Electric Company. 

The annual meeting of the stockholders of 
the Schuyler Electric Company was held at 
the office of the company at Middletown, 
Conn., on October 6th, nearly all of the stock 
being represented. The annual statement 
showed the business of the company to be in 
a prosperous condition, with a good outlook 
for the coming year. The company started 
in October, 1887, with 35 employés, and in 
three years has increased the number to 272. 
The following gentlemen were elected direct- 
ors for the ensuing year: S. H. Butler, John 
N. Camp, Walter B. Hubbard and C. E. 
Jackson, of Middletown; C. N. Wayland 
and C. L. Buckingham, of New York ; and 
Charles E. Dustin, of Hartford. A meeting 
of the directors was held immediately after- 
ward, at which the following officers were 
elected: President, Charles E. Dustin; vice- 
president, S. H. Butler; treasurer, Joseph 
T. Elliott ; and secretary, D. J. Glazier. 





The Manufacture of Aluminum. 

The usefulness of aluminum is becoming 
rapidly known, and yet its practical utility 
has only been very recently successfully 
demonstrated. Of course, the metal was 
known long ago, and its advantages were at 
once realized; but the great cost of its pro- 
duction prevented it from becoming a com- 
petitor of other metals, 

That aluminum now bids fair to eclipse 
even iron and steelin many instances as a 
commercial commodity is mainly due to 
electricity. Owing to the fact that electric- 
ity has the faculty of separating pure alu- 
minum from its surrounding impurities, and 
that it helps to reduce the expense of pro- 
duction, the metal has now become usefu 
in many ways. 

There are, however, still but very few 
aluminum factories in the world, andamong 
them the Pittsburgh Reduction Company is 
one of the largest. 

Since the electric current plays a very im- 
portant part in the manufacture of the mefal, 
a visit was paid to the works a few days ago 
in order to get an idea as to the manner in 
which electricity is applied in the process of 
producing aluminum. 

Aluminum exists in nature in the form of 
an oxide so refractory in its character as to 
make reduction in any ordinary furnace im- 
possible. The only means which have been 
found available for its reduction on a com- 
mercial scale being by electrolysis, it is 
this method which has been perfected by the 
Pittsburgh Reduction Company. 

The company’s power plant consists of 
several Babcock & Wilcox boilers and the 
engines are three in number, two being of 
200 horse-power of the Westinghouse com- 
pound type and one a Westinghouse auto- 
matic engine of 125 horse-power, 

The electric plant consists of four direct 
current dynamos made by the Westinghouse 
Electric and Manufacturing Company and 
the U.S. Electric Lighting Company, of 
Newark, N. J. The armatures of these dy 
namos are shunt wound and all of them fur- 
nish the current for the reducing pots. 
Two of these dynamos are immense machines. 
They are wound to generate a current of 
2,500 amperes at a pressure of 50 volts, ran- 
ning at a speed of 325 revolutions per min- 
ute. These two dynamos are probably the 
largest in the country, and they have been 
especially made for the work in this factory. 
The other two machines furnish a current of 
1,000 amperes each. 

The two larger dynamos are connected in 
parallel, as well as the two smaller ones, 
though on an independent and separate cir- 
cuit. The arrangements for transmitting 
the 5,000 ampere current for the two large 
dynamos are striking and somewhat novel in 
the way of electric current conductors, two 
copper bars, each six inches by one-half 
inch, having a total area of cross section of six 
square inches, being used. For the 2,000 am- 
peres current from the small dynamos, a simi- 
larly shaped bar, four inches by one-half inch 
is used. Fortunately, it is necessary to carr: 
the current but a very short distance on suc 
expensive conductors as these. 

Since the works of the Pittsburgh Reduc- 
tion Company have been operated, their pro- 
duction of this valuable metal has been con- 
stantly on the increase, and the demand is 
now so great that the company is contem- 
plating an on ae of its plant in order 
to make the produciog capacity greater than 
it is at present. The Pittsburgh Company 
also operates a similar plant in Manchester, 
England. 





Water Power and Electric Transmission. 

The first practical demonstration of elec- 
tric transmission of power for mining pur- 
poses in California, has been inaugurated 
by the American River Syndicate in El 
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Dorado County—an English organization 
under the management of Mr. George Cullen 
Pearson. The power station is located on 
Rock Creek, some 1,500 feet below the mine 
and mill, and two miles distant in a straight 
line. The following is from the San Fran- 
cisco Mining Review : 

The plant consists of an 8-foot Pelton 
wheel, which, running under a head of 110 
feet at 100 revolutions, with a 54¢ inch 
nozzle, has a maximum capacity of 130 
horse-power. To this wheel is connected a 
100 horse-power Brush generator, speeded at 
900 revolutions, the current from which is 
carried to the mill through a single insulated 
copper wire, No. 3 B. & 8. gauge, the re- 
turn being made by a wire of the same 
size, making a four-mile circuit. The 
power from the generator is communicated 
to the countershaft of the mill by a 70 horse- 
power Brush motor running at 950 revolu- 
tions, 

The machinery operated consists of three 
centrifugal roller mills, a ten-stamp battery 
and a rock breaker. The Pelton wheel, un- 
der these conditions, shows an efficiency of 
86 per cent., while 85 per cent. of the power 
thus generated is available for duty at the 
mill, though only 70 per cent. was called for 
in the contract with the Brush Company. 
Sufficient power is taken from the main cir- 
cuit to run 60 incandescent lamps for 
lighting the works, the current being cut in 
by means of the Brush multiple series cut- 





Rentals Too High. 


FIGHT BETWEEN THE ELECTRIC LIGHT COM- 
PANIES AND THE SUBWAY COM- 
PANY, NEW YORK. 





Last week suits were commenced against 
the Consolidated Telegraph and Electrical 
Subway Company by the United Electric 
Light and Power Company, the United 
States Illuminating Company and the Brush 
Electric Illuminating Company, the Harlem 
Electric Lighting Company and the Man- 
hattan Electric Light Company. It is ex- 
pected that the other electric lighting com- 
panies will begin similar suits. The suits 
are instituted to determine the amount of 
rental which the Subway Company has a 
right to charge, and also to restrain the Sub- 
way Company from interfering with the 
cables and other property of the lighting 
companies in the subways. Judge Barrett, 
on Wednesday, granted temporary injunc- 
tions restraining the Subway Company from 
interfering with the cables. These injunc- 
tions were served upon the officers of the 
Subway Company, and the motion to make 
them permanent comes up for argument this 
week. Joseph H. Choate is one of the law- 
yers retained by the electric’lighting com- 
panies. The electric light companies allege 
this state of facts: 

The Consolidated Telegraph and_Electrical 
Subway Company has heretofore,‘ by virtue 
of its contract with the Board of Electrical 
Control, enjoyed a monopoly of building sub- 
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out box, which admits of incandescent lights 
being operated by a high-tension current. 

The company owning their own water 
right, the operating expenses of this plant 
are almost nominal; only one attendant is 
required at the power station, and this not 
an electrical expert, but one of the com- 
pany’s employés. If the distance between 
the generating station and the mill were five 
or ten miles, instead of two, it would simply 
have been a question of a larger expenditure 
for wire with a somewhat smaller percentage 
of power delivered. 

This equipment has now been in constant 
operation for five months, and is a most pro- 
nounced success, no interruption to the serv- 
ice at any moment having occurred during 
this time. The millsnamed are handling an 
average of 4,000 tons of ore per month, 
effecting a saving of some 60 per cent. over 
the former method of working by steam 
power, estimating wood at $3.50 per cord, 
while the cost of maintenance is about six to 
one in favor of electricity. 

Facts like these are as potential as the 
power upon which they are based, and go 
far to dispel the idea, still so prevalent, that 
electricity is an unreliable, dangerous and 
uncontrollable force. While this is at pres- 
ent the only installation of the kind in Cali- 
fornia, several extensive plants of similar 
character are now running in Colorado, with 
results equally satisfactory, and it is be- 
lieved that this system, embracing, as it 
does, as great a degree of reliability as steam, 
with much greater economy, will soon come 
into very general use where the conditions 
do not admit of a direct application of power 
to the machinery to be run. 


How to Obtain a Spark. 

A very simple apparatus for obtaining an 
electric spark is made by a German physi- 
cist. Around the center of a common lamp 
chimney is pasted a strip of tinfoil, and an- 
other strip from one end of the chimney to 
within a quarter of an inch of this ring. 
Then a piece of silk is wrapped around a 
brush, and the interiur is rubbed briskly. In 
the dark a bright electric spark may be seen 
to pass from one piece of tinfoil to the other 
each time the brush is withdrawn from the 
chimney. Many other experiments can be 
tried with this apparatus. 





ways. Of the $3,000,000 of stock of this 
company, $1,605,000 is owned by the Metro- 
politan ‘Telephone and Telegraph Company, 
$600,000 by the Edison Electri: Illuminating 
Company, 4,380 shares by Edward Lauter- 
bach, 2,500 shares by the North American 
Underground Construction Company, and 
the remaining shares by miscellaneous hold- 
ers. It was stated by Mr. Lauterbach, at a 
recent meeting of the Board of Electrical 
Control, that bonds had been placed upon 
the subways to the amount of $4,750,000. 

Mr. Paul D. Cravath, of counsel for three 
of the companies, speaks as follows concern- 
ing the matter : 

**The position of the United States and 
Brush Companies and the United Electric 
Light and Power Company is exceedingly 
simple. The use of the subways is abso- 
lutely essential to our business, and we have 
been occupying them to the fullest possible 
extent in good faith. We have always been 
willing to pay the Subway Company a 
fair rental ; we think the rentals sought to 
be charged are too high. We do not think 
it possible to decide intelligently what the 
rentals should be until the cost of the sub- 
ways has been determined. We are not 
willing to accept the very meagre statements 
on this point furnished by the Subway Com- 
pany. Many weeks ago we asked the Board 
of Electrical Control to investigate the cost 
of subways themselves, but it has not been 
done as yet. The demand of the Subway 
Company against us for rentals and other 
bills up to October Ist of this year, is about 
$170,000. Our payments to them amount 
to more than $130,000, and we feel that we 
have already paid them more than they are 
entitled to, and we do not propose to pay 
anything more until a fair rental has been 
fixed upon. We were forced to obtain an 
injunction at this particular time by reason 
of the threats of the Subway Company to 
interfere with our cables in the subways 
unless we acceded to their illegal demands, 
a part of which is that we shall not only 
satisfy their demands for rental prior to 
October 1, 1890, but to pay them rentals at the 
rate of $1,000 per mile per duct in advance 
for the whole year ending October 1, 1891. 
If they succeeded in these demands, they 
would collect for two years’ rental about 
the amount which, in our opinion, the ducts 
cost,” 











— Mr. H.C. Sloan, of Lakeland, Fia., 
will soon commence the erection of an elec- 
tric light plant in that place. 

—— Yankton has been trying to get along 
without electric lights, and now the council 
has been petitioned to have the service re- 
stored. 

—— An incandescent electric lamp has 
been burning in the boiler room of an elec- 
tric light station at Jamestown, N. D., since 
May, 1888. 

—— An explosion of accumulated gas in 
a subway manhole at Twenty-third street 
and Ninth avenue, caused a little ripple of 
excitement on the evening of October 16th. 


— Kingston, Can., has been recom- 
mended as the site for a branch of the Fort 
Wayne, Ind., Electric Company, to be es- 
tablished in Canada. Some 200 men will 
be employed. 

—— The Thomson-Houston Lighting 
Company’s Fifty-third street station, Chicago, 
is about ready for operation. The plant hasa 
capacity of 2,300 incandescent and 50 arc 
lights. Ten miles of line wires have been 
placed in position. 

—'On*August 2d, 1890, the Thomson- 
Houston Electric Company commenced the 
equipment of the Alamo Street Railway, 
San Antonio, Texas, and on September 25th, 
1890, in less than two months, had laid 10 
miles of track, put up the overhead con- 
struction, and had 10 cars in operation, to 
the entire satisfaction of all parties con- 
cerned. 

—— Judge Acheson, of the United States 

Court, at Pittsburgh, has made the formal 
decree dismissing the bill in the case of the 
Consolidated Electric Light Company 
against the McKeesport Light Company, 
which was decided against the plaintiff a 
yearago. The suit was a contest between 
the Westinghouse and Edison companies 
over a patent in regard to incandescent 
lamps, Edison winning. 
Among the contracts for alternate 
current electric lighting apparatus which the 
Westinghouse Electric and Manufacturing 
Company obtained during the last week is 
one from the Elmira Illuminating Company, 
of Elmira, N. Y. This company was organ- 
ized only a little over a yearago,with a view 
of supplying the citizens of Elmira with 
light. The plant erected was furnished with 
an apparatus of 750 lights capacity. The 
demand for the modern system of illumina- 
tion, however; increased to such an extent 
that the Elmira Company was obliged to ar- 
range for several additional alternating cur- 
rent machines. Three times an increase had 
to be made in the capacity, until the central 
station has generating machinery for a capac- 
ity of 3,750 alternating current incandescent 
lamps, the last contract being for 1,500 
lights. 

— Electric lights have been in operation 
in Tampa, Fla., since 1887, and since then 
the Florida Electric Company, of that city, 
has energetically gone to work to prove to its 
patrons the many advantages accruing from 
the use of electric illumination. Operating 
the Westinghouse alternate current system 
of incandescent lighting, it was gratifying to 
know that a few days ago, the company con- 
tracted for additional apparatus which will 
enable the Tampa central station plant to 
generate sufficient electricity for furnishing 
thecity with 1,900sixteen candle-powerincan- 
descent lamps. Apart from these increases 
in the generating capacity which the West- 
inghouse Electric and Manufacturing Com- 
pany has contracted to furnish, the alternate 
current system is also being introduced in 
new central, stations at Durango, Cal., a 
plant with 750 lights capacity, and at Orange, 
N. J., the Westinghouse Company is also 
going to install a plant with its apparatus 

or 750 lights. 
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"STREET RAILWAY CONVENTION. 
(Continued from page 106.) 


Thomson-Houston motors is most valuable 
in showing the proportion of cars disabled 
from electrical and mechanical causes, 
during 14 consecutive days in July, 1890: 


Disabled. 
Equipped. Operated. Electric- Mechanic- 
ally. ally. 
286 150 to 200 0 15 


286 150 to 200 0 12 
286 150 to 200 2 12 
286 150 to 200 5 8 
286 150 to 200 0 11 
286 150 to 200 3 11 
286 150 to 200 3 9 
286 150 to 200 1 10 
286 150 to 200 5 7 
286 150 to 200 2 11 
286 150 to 200 2 15 
286 150 to 200 2 13 
286 150 to 200 1 12 
286 150 to 200 0 12 
26 158 

In seven consecutive days in August : 

Disabled. 
Equipped. Operated. Electric- Mechanic- 

ally. ally. 

308 150 3 10 
308 150 5 11 
308 15 0 9 
308 150 4 7 
308 150 0 5 
308 150 4 5 
308 150 1 8 
17 55 


During seven consecutive days in Septem- 
ber: 
Disabled. 
Eyguipped. Operated. Electric- Mechanic- 
ally. ally. 
2 3 


312 150 
312 150 5 3 
312 150 3 2 
312 150 3 : 
312 150 0 5 
312 150 1 + 
812 150 1 4 
15 24 


From this it appears that in July about 
one per cent. of cars operated were disabled 
each day from electrical causes, and about 
six per cenit. from mechanical causes, and 
this during a period of extraordinary heavy 
business, 

During the August period, the electrical 
trouble appears to have increased slightly in 
excess of one per cent. and the mechanical 
decreased to about five per cent., and in 
September the mechanical trouble decreased 
to about two percent. This decrease was 
probably due, in some degree, toa lighter 
business and less mileage. As the report 
does not state the nature or degree of the 
electrical disabilities, it is not fair to assume 
that they were all due to crippled armatures, 
but we can deduce from it that a car ought 
to run 100 days without electric repairs. 

The Convention then adjourned until 7.30 
p. M., and devoted the afternoon to visiting 
the Westinghouse exhibit of their new 
motor on the new Pullman car at Cold 
Springs, the Thomson-Houston sweeper, 
the Edco car, and to seeing the various 
other exhibits in the Arcade. 


EXECUTIVE SESSION. 

After reading the above report,the Associa- 
tion adjourned to meet in the evening in 
executive session. It is understood that at 
the meeting in the evening there was some 
discussion involving the cost of operation 
and repairs of electric railroads; but by re- 
quest of the speakers, the matter was not 
given for publication. The general testi- 
mouy, however, did not vary much from the 
figures as given in the report above. 

THURSDAY’S SESSION. 

Mr. George W. Mansfield, representing 
the Attleboro Electric Road, addressed the 
meeting as follows: 

I came here like many others to listen and 
learn. Iam a director in the road, and take 
a deep interest in its operation ; but I cannot 
give you any specific and accurate figures in 
regard to the cost of operating the road, 
either for power or repairs to the motor. 
We hire our power, and are in one of those 
unpleasant predicaments that no doubt many 
other electric railroad men have found them- 
selves in when they came to pay another 
concern for the power supplied to their car. 
Some of these companies want from three to 
five dollars 7” day for the first three or 
four cars, and perhaps fall off 50 cents per 
car thereafter. I have even heard that one 
company wanted eight cents per car mile. 
I doubt not that in the East, and in a great 
many other places, they are paying in the 
neighborhood of from four to seven dollars 
on small roads of from four to seven cars, 
the cars making in the neighborhood of 100 
to 120 miles a day. I do not know but that 
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in some cases the electric light companies are 


warranted in making such a charge. They 
may have to pay four dollars and a half or 
five dollars a ton for coal ; and I know that 
electric railway managers get all they can out 
of their electric cars. When an electric car 
has to climb a grade of eight or nine per 
cent. with perhaps 90 or 100 passengers 
on it, there is a pretty severe strain on the 
steam engine; and, perhaps, at the time 
it gets up or half way, some thing neces- 
sitates the current being cut off and the 
brakes applied and then the car starts again 
under these conditions. The indication of 
the steam engine on one car under these 
conditions has run as high as 71 or 72 horse- 

wer. In Albany, on the Capitol Hill, 
they stop half way up the grade, about an 
eight per cent., and they have very 
heavy traffic, too. In a general way it has 
been my experience that the cost of operating 
an electric car per mile and the mileage 
being in the neighborhood of 110 miles, not 
to exceed 120 or fall below 90, perhaps, 
I make that provision since I know of some 
roads running as high as 160 miles, 
which is an excessive duty to impose on 
the car, but if the manager of the car 
permits it, and he has to pay 10 cents 
per mile on repairs, it is nothing more than 
he ought to do; I say, in the neighborhood 
of 110 miles, and under average conditions, 
perhaps grades of five per cent. I think that 
in a great many cases under these conditions, 
counting simply the maintenance expenses, 
meaning the oiler, wipers or cleaners, 
grease, repairs to all of the electric appara- 
tus on the cars, including even the truck 
and not including any fixed charges or any 
thing of that kind at all, the cost of 
operation can be reduced to the neighbor- 
hood, on large roads, of about three cents 
per car mile. On small roadsit costs more; 
perhaps four or four anda half. The whole 
matter is very largely a question of brains on 
the part of the managers of electric roads ; 
and, so f-r as my observation goes, there is 
somewhat uf a wantin that direction. By 
brains I mean an intelligent mechanical 
inspection of the car and maintenance of the 
electrical apparatus. On this account, 
largely, it is difficult for any man to give, 
at this time, any accurate figures in regard 
to both the operating expenses and repairs of 
cars and at the station that would be 
applicable to all roads. 


Mr. R. J. McCarty, superintendent of the 
Metropolitan Street Railway Co., of Kansas 
City, read a paper and spoke at considerable 
length on the comparative cost of operation 
of horse, electric and cable roads. His statis- 
tics showed that the cost of operation of a 
ten car road would be the same by electric- 
ity or horses; that when the number of cars 
was above ten the road could be operated 
more economically by electricity, and that 
when the number reached 50 cars and up- 
ward, he considered the cable to be the most 
reliable and economical. 

The meeting on Thursday morning was, 
on motion, open to all interested, and a spe- 
cial committee was appointed to apprize the 
representatives of the different electrical 
systems that an opportunity would be af- 
forded them to address the meeting. 

After the reading of the regular papers on 
Thursday morning, Mr. D. H. Bates, vice- 
president of the Accumulator Company, 
took the floor, and after thanking the Associa- 
tion for the opportunity given him for pre- 
senting the subject, read the following paper 
on Storage Battery Street Cars : 


THE EDCO STORAGE BATTERY STREET CAR, 


The horse is a noble and extremely useful 
animal, but he seldom combines high speed 
with great endurance. The fast trotter is 
made to run his mile in from two and a 
quarter to three minutes, but he does it 
only on rare occasions and is well fed and 
cared for between times. 

It was not until yesterday, when Mr. 
Odell’s very interesting paper was read, that 
I had any idea of the innumerable obstacles 
to be surmounted in first securing a perfect 
street car horse, and, second, in maintaining 
him in a constantly efficient condition. 

Judging from tbe expressions of a Jarge 
number of street car men with whom I have 
talked on the subject of storage battery cars, 
I have inferred that your street car horse 
was ready for continuous hard work at all 
hours of the day or night. That it took no 
time to change horses at the end of a trip, 
and that you only fed them at night after a 
60 mile run, and that oats and bay were al- 
ways cheap. 

For all these or like requirements must be 
met with in our storage batteries, if they are 
to satisfy the average street car official. 

But when we undertake to show that the 
energy requisite to propel a 16-foot car with 
its average load of passengers at the horse 
car rate of speed must be increased 100 per 
cent. if the speed be doubled, and that the 
cost of producing that increased energy by 


whatever means you employ must neces- 
sarily be doubled, the scientific fact is, per- 
haps, admitted; ut if storage batteries are 
the medium, it is always taken for granted 
that they ought to do double the service at 
half the cost. 

The overhead systems in operation 
throughout the country have demonstrated 
to you, gentlemen, the fact that electricity 
is not the coming power, but the power 
already come. The mileage of street roads 
in the United ‘States which in June, 1890, 
were operated electrically is, ‘according 
to the Eleventh Census,. 81,45, per cent. 
of the entire mileage; but omitting 59 cities, 
the proportion runsup to 25 percent. This 
means one of two things, either that asa 
rule the authorities of our large cities will 
not allow overhead poles in the street, or 
that street car managers prefer to await the 
result from the use of the electric system on 
a small scale in the towns and smaller cities, 
before introducing it in the cities on a scale 
of greater magnitude. 

he overhead systems already introduced 
in many places have so far improved upon 
the horse and mule that the public once given 
rapid transit would not go back to slower 
methods and are clamoring everywhere for 
such facilities. 

You street car owners and representatives, 
however, must look at the resultant in the 
matter of cost per car mile and net profits, 
and before some of you yield to the loud de- 
mands of the public for rapid transit by 
adopting the overhead system, we beg of you 
to carefully consider the merits of the stor- 
age battery, ‘ ; 

1. It will propel a car just as fast and just 
as efficiently with all that that implies as the 
trolley system. Every word that can be 
said in favor of the trolley system applies 
equally to the storage battery. 

A storage battery car is capable of much 
work that a trolley car cannot accomplish. 

a. Storage battery cars can be introduced 
gradually one or two at a time in connection 
with horse cars, cable cars or trolley cars. 

We have already had proposals from a 
cable road for a few cars to be run at night 
when the cable could only run at_a great 
proportionate expense, and from a trolley 
road where an extension was needed on a 
route that did not permit of trolley poles. 

b. Storage battery cars can be run over 
any track or route where a horse car.can be 
run. Thus avoiding blocks in cases of fires, 
processions and other obstructions. 

Transfers of cars can, with this system, 
be made from one road or route to another 
in cases of necessity or convenience in hand- 
ling an unusual traffic. 

c. In cases of breakdown at power sta- 
tion during hours of heavy traffic, storage 
battery cars could run for two or three hours 
with the 3314 per cent. reserve always 
remaining in the double sets of batteries. 

Now, as to the figures relating to the bat- 
tery system. 

What is the cost of a storage battery car 
plant ? 

W hat does it cost per car mile to maintain? 

What does it cost per car mile to operate? 

Let us take a unit of 50 cars: 

Fifty cars at $1,000— $50,000. Storage 
plant engine, nominally 500 horse-power (tri- 
ple expansion), $12,500. Five hundred nom- 
inal horse-power boilers, 50 per cent. margin, 
$10,000. Fifty setsof carmotor equipments, 
each consisting of two 15 horse-power slow 
speed motors, capable of being exerted up to 
20 horse-power each for brief periods, with 
dust tight covers, gearing and motors run- 
ning in oil, starting, regulating, reversing 
and speed, switches, lamps, signals, batter- 
ies, etc., complete, $249,400. 

Central station equipment, including dy- 
namos, rheostats, switches, reserve batteries, 
shifting appliances, etc., complete, $128,400. 

Grand total, $450,300—say, $9,000 per car 
for every thing except buildings, roadbed 
and tracks. 


Maintenance per annum. 





Steam plant, 10 per cent............ $2,250 
Cars, 10 per Cent... ...cc..-eevcces 5,000 
Electric plant, exclusive of batteries, 

TO EF OOM soo 50.0.0ic 0c Faciesieceeces 21,500 
Batteries, DD per Cont....... .sessces 31,680 
Shifting appliances, 5 per cent...... 200 
Total maintenance per annum...... $60,630 


Maintenance per car per annum, $1,212; 
maintenance per car day, $3.32; maintenance 
per car mile (on basis of 120 miles per day), 
23¢ cents. With asmaller run the wear and 
tear would, of course, be reduced. 

Data re Power Plant and Cost.—Horse- 
power required, 500; time required for pro- 
ducing such power, 18 hours; total horse- 
power hours, 9.000 hours; coal per horse- 
power with triple expansion engine, 2 
pounds; coal per day, 18,000 pounds, or 9 
short tons; coal being estimated at $8—$27. 

Labor.—One chief engineer, $4; two 
assistants at $2.50, $5; two firemen at $2, 
$4; two assistants at $1.50, $3; six shifters 
at $1.50, $9; one clectrician, $4; two assist- 
ants at $2.50, $5; one dynamo man, $3; 
total labor, $37. 

Supplies.—Water per day, $5; oil and 
waste, $2.80; appurtenances and miscel- 
laneous, $2.80; total supplies, $10.60. 
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Recapitulation and Summary.—Fuel per 
day, $27; labor per day, $37; supplies per 
day, $10.60; total cost per day for operation, 
$74; cost per car day for operation, $1.48; 
cost per car mile for operation, 1,4; cents; 
cost of maintenance per car mile, 2,45 
cents; total cost of maintenance and opera- 
tion per car mile, 3,%%, cents. 

The following are some of the conditions 
fulfilled by this company with its storage 
battery cars: 

Ist. That each car will be delivered in 
first-class order, with appliances for keeping 
it well under control, and for readily oper- 
ating it with such skill as would be pos- 
sessed by an intelligent car driver after suit- 
able instruction. 

2d. That each car will be run 15 miles 
an hour on a straight level, and suita- 
ble track, in good order, when carrying 50 
passengers, or an equivalent weight, not 
exceeding 6,000 pounds. i 

3d. That each car with the above load 
will ascend grades not exceeding five per 
cent. and not longer than 500 feet, at the rate 
of at least five miles an hour. 

4th. That two sets of batteries per car 
shall be delivered, either of which when fully 
charged shall be capable of propelling a 
loaded car as above on a straight level, and 
suitable track for a distance of 60 miles, 
if required, when it sball be replaced by the 
reserve battery, which, meanwhile, shall 
have been tully charged. Each battery can 
be charged while its alternate is being used. 
Asa matter of policy, we advise retaining 
one-third of the charge of the battery as a 
reserve for emergencies. 

5th. That the batteries, when treated ac 
cording to printed instructions, and their 
parts renewed as required, will remain in an 
efficient condition, 

We have already touched upon some 
points of advantage in the storage battery 
traction over the trolley system. We will 
now refer to the inherent defects of the 
trolley system, which do not pertain to 
storage traction. 

Ist. The disfigurement of streets by double 
lines of poles and trolley wires, with cob- 
webs at every curve. 

2d. The frequent interruption of the en- 
tire system by a breakdown at the power 
station or in the feeder wires. 

3d. The great and sudden fluctuations in 
the load which make such breakdowns of the 
power plant extremely frequent, many such 
breakdowns having already occured. With 
trolley and cable lines, the extremes of no 
load and full load are reached suddenly 
from one to a dozen times every five minutes. 
This is not only destructive to the machinery 
(steam, electric and cable), but frequently 
causes a breakdown of the whole line, in- 
volving heavy outlays for repairs, serious 
loss of revenue and dissatisfaction on the 
part of the public. 

4th. Bad economy in the power station 
due to the fact that maximum power must 
be provided in the engines and dynamos in- 
stead of the average power as provided in the 
storage system, causing the engines with the 
trolley system to run with an average of 
about half their load and, therefore, uneco- 
nomically. With storage battery traction the 
engines and dynamos run with an even and 
ubfluctuating load continuously, giving the 
best possible economy of coal and increasing 
the life of the plant. 

5th. Economy and inconvenience of opera- 
tion as compared with requiring an expendi- 
ture of energy in all portions of the line, even 
though but one or a few cars may be run- 
ning. For suburban roads and all night 
runs this feature is of special importance. 

6th. Liability of generators and motors 
being burned out by lightning passing 
through the bare trolley wires through the 
motors to the ground. 

7th. Liability of motors burning out with 
the high voltage current. 

8th. The business public is inconvenienced 
by the derangement of the telephone service 
due to induction and leakage from the trolley 
lines to such an extent as to make the tele- 
phone service useless and dangerous. 

Last, and, perhaps, most important, at 
least, to the general public, the trolle 
system requires a current of high potential, 
conducted along bare wires extending over 
the entire route of the line, always liable to 
contact with electric light, telegraph, tele- 
phone, district messenger, fire alarm and 
police alarm wires, the system thus being a 
constant menace to life and property through- 
out the city. Contact with any foreign wire 
may lead toa conflagration such as destroyed 
immense values of property in Lynn and 
Boston within a year, and death to horses and 
human beings, numerous instances of both 
having been frequently reported in the 
public prints. 

Therefore, we feel warranted in asking 
street car companies to give storage battery 
traction, which posscss none of these dis- 
advantages and involves none of these 
dangers, a fair trial under reasonable con- 
ditions and under the supervision of men 
experienced in the various branches of 
engineering involved in the business, and 
who have had nine years’ experiencein the 
manufacture snd use of storage batteries. 


Mr. Richardson, of Brooklyn: I under- 
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stood the gentlemen to say that the storage 
battery car could run 15 miles an hour for 
four hours, and that it takes as long to 
charge the battery as it does for the battery 
to work. 

Mr. Bates : You are correct. 

Mr. Richardson: There lies my great 
doubt as to its practicability ina road that 
wants to run 50 cars three minutes apart. 

Mr. Bates: By a suitable provision of al- 
ternate batteries, that is accomplished easily. 
One of our cars has been in daily operation 
in Dubuque for 60 days, and we are now 
equipping the road with six cars. 

Mr. Richardson: How long does it re- 
quire to take out one set of batteries and 
substitute another ? 

Mr. Bates: It depends largely upon the 
skillfulness of the men employed ; from one 
and a half to three minutes. 

Mr. Richardson ; What do you base your 
calculations upon as statedin your remarks ; 
from actual figures that you bave or by ap- 
proximation ? 

Mr. Bates : From figures which we have 
very carefully prepared, and which are ap- 
proximately correct, based upon 10,000 miles 
of service with our three cars. 

Mr. McCarty, of Kansas City: 
many horse-power per car is required ? 

Mr. Bates: It depends upon the number 
of motors we put out. Ten horse-power is 
about the amount of steam plant we require 
per car. 

Mr. A. H. Chadbourne, of the Wenstrom 
Co., was the next speaker. He said: 
‘‘Nearly every year there is brought to you 
something new in this line. This year we 
come before you with something that is a 
novelty. I think it is generally acknowl- 
edged that it is desirable to have a slow speed 
armature in a street car motor, and that the 
motor should be reduced in weight as much 
as possible, and, if possible, a device pro- 
vided whereby the armature could be al- 
lowed to run free at all timcs without rela- 
tion to the car speed. We accomplish these 
results in a very satisfactory way. We ex- 
pected to have had a car in operation here, 
but owing to delays at our factory, have not 
been able todo so. Webave a cast of our 
field magnets here. It is cast solid. The 
machine is 25 horse-power. The fields 
are cast in one solid piece of mitis 
metal. The speed of the armature is 400 
revolutions a minute, developing 25 borse- 
power. The metal is cast in such a 
way that it has nearly the same properties of 
wrought iron, and has the advantage that 
it can be welded. The wires, instead of run- 
ning over the periphery of the armature, 
run through it, and the external portion is 
turned down true, so that it presents a plain 
surface. The advantage of this is that it is 
impossible to have the wires spread or 
thrown apart. Another feature of the motor 
is the method of connecting the wires on the 
commutator. Sometimes there is a great 
deal of trouble with these connections by 
reason of the solder melting. We have no 
road in operation yet, but will have one in 
operation at Pottsville, Pa., by the first week 
in November. We also expect to have a 
motor in operation in Baltimore very 
shortly. Our construction is not unlike 
other companies in its detail, the overhead 
arrangement of wites being the same. 


How 


You know what the trolleys are. The 
generator is unlike those’ with which 
you are familiar. It is a machine 


that works at slow speed. We also have a 
patent connection between the armature and 
the commutator. It runs at 425 revolutions 
per minute, developing 6713 horse-power. 
running perfectly cool. A peculiar feature 
is that their construction is such that they 
utilize to a greater extent than any other 
machine the magnetic qualitics which are 
generated init. Another point is the gear- 
ing. You are all familiar with the ordinary 
gearing. We havea gearing which we are 
prepared to put under any system. It is an 
inexpensive gearing to buy, and itis econom- 
ical to operate. It is a gearing with weeden 
teeth and has a removable rim, which is ab- 
solutely noiseless ; and we bave reduced the 
point of wear to the cheapest part of the 
gear, the teeth. No matter how small the 
accident, if one of the teeth breaks, the gear 
is gone. There is no reason why our gear 
should ever break, and the wooden teeth wiil 
last anywhere from four to six months, in 
accordance with the work. In Atlantic 
City they ran all Summer Jong. The man- 
ager there stated that the gears had done ex- 
cellent service. Weuse this gearon our sys- 
tem, and will put it on any other. Another 
point is, that owing to the slow speed, we do 
away with the intermediate countershaft, 
and, consequently, that does away with two 
bearings and two gears. We gear direct 
from the armature to the car axle. There is 
another feature worthy of your attention, 
and that is, the method by which we allow 
the armature to run at full speed at all times. 
The armature is started up and the gear runs 
freely ; the rim revolves freely around the 
axle and is connected to it by a system of 
hydraulic gearing. It is by the operation of 
the oil in the gear that we get the difference 
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of speed in the armature and car axle. The 
oil is forced up from one part to another and 
when the valve is open the rim will run free. 
If the yalve is half way open, you will get a 
variation of speed. 

Mr. Henry, of Pittsburgh: Do you pro- 
pose in that machine to do away with the 
intermediate gearing entirely? 

Mr. Chadbourne: Yes, sir. 

Mr. Henry: In that way you get rid of 
oné-half the machine under the car? 

Mr. Chadbourne: Yes, sir. We do away 
with a large factor in repairs. It is the 
high speed of the street car motor that makes 
the trouble with the gearing. If your inter- 
mediate gear only ran 125 revolutions, it 
would bea very simple matter to keep the 
gearson. In a slow speed machine much 
of this trouble is overcome, and it is ac- 
knowledged to be a very desirable thing. 

Mr. Malone Wheless, of the Wheless 
Electric Company, next addressed the meet- 
ing: We have a system in Washington that 
differs in no respect from the other systems, 
except that we carry our cars by an under- 
ground cable. It extends the whole length 
of the road, and feeds from the sections 
which are laid in the conduit and laid in the 
usual way. The sections of the conduit are 
carried along, and at every 300 feet, more or 
less, as occasion requires, switch-boxes are 
putin. This is about 16 inches square, and 
laid between the tracks in double tracks, or 
between the rail and slot rail for single 
track roads. The object of these switch- 


‘ boxes is that when the car comes along they 


automatically connect the current in the 
cable with a given section. Suppose we 
have a mile of road, there is a mile 
of cable laid by the side of the track. 
From that cable, at every 300 feet, is 
laid a feeder that feeds one insulated 
section of conduit wire. The conduit wire 
is at all times dead—there is no current in it. 
The current at all times is in the cable, and 
when the car comes on to a section a device 
attached to the car acts in conjunction with 
the switch-box and the result is the con- 
nection is made from the cable to the wire 
in the conduit. The car instantly receives 
the current and passes over that section and 
on to the next, when the passage of the car 
off the section releases the armature in the 
switch-box, and, asa consequence, the section 
iscut out. The reason of ‘‘ cutting in” is 
because putting a continuous conductor in 
a conduit has been found inexpedient, for 
two reasons. The firstis the escape. 

believe it is impossible to take a continuous 
conductor and transport it through five or 
six miles of conduit and not have such an 
escape, no matter how well insulated, that 
the efficiency of the motor is materially and 
seriously impaired when you get a long 
distance from the generator plant. The 
other reason is the liability to short-circuit. 
The advantages we found in cutting out 
wire in sections was that only a certain 
section was charged with current, and, 
consequently, a sbort-circuit could only 
occur at the point where the car was. This 
constitutes about what our underground 
system is ; it is simple and does not exceed 
in cost the ordinary conduit,-cr very little 
more. Our ovcthead system is a duplicate 
of the main feature of our conduit system. 
We feed in sections. The overhead hne is 
dead at all times, and there is no way in 
which a person can reccive a shock from it. 
I shall be glad if gentlemen present would 
come to Washington and sce our system, 

The following remarks were made by 
Knight Neftel, of the United Electric Traction 
Company, of New York : 

It isunnecessary for me to say anything re- 
garding the value of storage battery traction, 
after the very apt remarks made by my 
friend of the Accumulator Company. I 
will simply give concisely cur results in 
operating ten storage battery cars on the 
Madison Avenue Line in New York. 

The equipment of each car consists of 108 
Julien cells in 12 trays, nine cells in each, 
total weight 3,600 pounds. The motcrs in use 
until recently, and on the old cars now run- 
ping, are of the Thomson-Houston type. 
We have now constructed a motor especially 
adapted to this class of work, and which is 
now being put on this line. An estimate of 
cost of operating has been submitted to you 
by another company, based on the perform- 
ance of 50 cars. Our experience with ten 
cars in actual operation over an extended 
period, which, by the way, is the largest 
storage plant in this country, and next to the 
largest in the world, is as follows : 

Generating plant, 8 horse-power per car. 
For ten cars 15 batteries are necessary. Rate 
at which each battery is charged, one and one- 
half hours for two hours discharge. One 
charge is adequate fora run of 40 miles on a 
level track. ith the old cells and the old 
type of motor, these ten cars were operated at 
10.6 cents per car mile ; with the improved 
batteries and new type of motor, the life of 
the existing plants of the battery, at the pres- 
ent rate of disintegration, is at least three 
years. The negative plates, the other half 
of the battery, are as durable as the motor. 
It is generally conceded that the reason stor- 
age batteries have not been applied more ex- 
tensively is the lack of confidence in the en- 


‘larger pinions and save greatly in wear. 


durance of the batteries and litigation on 
patents. 

Weare prepared to demonstrate to you 
practically the life of the batteries, and the 
question of patents has been greatly cleared 
by the final decree giving Charles F. Brush, 
of Cleveland, a fundamental award of 
priority. 

Our batteries are manufactured under the 
patents of Brush, Julien, Morris, Salome 
and others. We are now equipping a road 
in Indianapolis, Ind., on this system. Our 
company also furnishes overhead equip- 
ments, and we shall be pleased to bave any 
member of the Convention visit the plant at 
af avenue and other roads equipped 

y us, 

Mr. Graham, of Baltimore: Can you tell 
me the number of miles per day each car 
runs ? 

Mr. Nefte] : Eighty. 

Mr. Graham: The maximum grade ? 

Mr. Neftel: The maximum grade is about 
five and a half or six per cent.; there is 
a very severe grade for a short distance on 
one part of the road, between Seventy- 
second and Seventieth streets, going down. 

Mr. Graham: What is the length of the 
grade ? 

Mr. Nefie] : About two blocks. 

Mr. Graham: Do you ever run ona grade 
higher than five and a half per cent. ? 

Mr. Neftel: Yes, sir; there is one grade 
which is seven and a half per cent. The 
motors will go up that, but, of course, it 
discharges the batteries very rapidly when 
you subject them to such heavy work. 

Mr. Graham : Is the car capable of ascend- 
ing any usual grade, say 10 per cent. ? 

Mr. Neftel: Yes, sir; it is simply a ques- 
tion of discharging the batteries. 

Mr. Henry: When you say 10 cents per 
car mile, what is included ? 

Mr. Neftel: Everything, except the con- 
ductors and drivers. Of course, there isa 
reasonable amount for the repairs of the 
motors. 

Mr. J. Potter, of the Short Electric Rail- 
way Company, next addressed the meeting. 
He said: The Brush Company, as you 
know, has been in the business of building 
dynamo macbines and electric batteries for 
many years, being the pioneers among the 
pioneers of that business, in the world. We 
have been building dynamos since 1876. 
We have recognized that the electric street 
railway work is the severest to which the 
dynamo machine has ever been subjected ; 
and in starting out in our electric work, we 
aimed. as no doubt all others have aimed, 
to build a dynamo machine that would stand 
the rough work with as few failures by 
stoppage as possible ; and in the next place 
to make the delays incident to such stop- 
page as brief as possible, and the repair 
work simple and inexpensive as possible. 
We claim that with our motor we have 
reached a high point of perfection in these 
respects. The difference in cur motor is 
mainly in the type of armature, where we 
use a ring instead of the usual drum type of 
armature. There are many advantages 
that we obtain by the use of this type of 
armature. The bobbins or sections of the 
armature are all independent, and in case of 
any burn-out or trouble, it would be con- 
fined to a single bobbin. Again, we geta 
very great diameter of armature, as com- 
pared with others, and are enabled to use 
As 
a matter of fact, since the beginning of the 
present year, we have never burnt out a 
field magnet or armature coil in actual serv- 
ice. This will be confirmed by any road 
operating our system. The favor it has met 
with, and the large number of orders we are 
taking, speak Joudest in praise of the system. 
Another feature is tbe insulation of the 
motor entirely frcm the frame-work of the 
car and from the ground. We think this is 
a great advantage. We believe that a great 
deal of the expense and trouble is due to 
the grounding of the motor, the bursting 
through and burning out of armatures, fields 
and commutators. This insulation is car- 
ried to the gears. We make them with an 
insulated web to deaden sound, and use steel 
pinions and steel gears, steel axle gears, 
and overcome the 1 ose at the same time. 

Mr. W. J. Carruthers-Wain, president of 
the Tramways Institute of Great Britain and 
Ireland, was ncxt called upon, and said: I 
came to this country with the hope of learn- 
ing asmuch asI could about electric trac- 
tion in America. What I want to know, 
and most people, is the item of depreciation 
and repairs ; in other words, repairs and re- 
newals, and the amount to be set aside as an 
annual sinking fund for the question of depre- 
ciation, which must inevitably ensue. It has 
struck me, not only in this assembly, but in 
many others, that figures, after all, are ratber 
delusive. Electricity came under my observ- 
ation this way. I was not satisfied, no man 
was satisfied with the system of tramway 
traction in Europe up to within the last three 
or four years. We bad leased a line from 
the Birmingham authorities, with the pro- 
viso that it should be operated by cable; but 
there was not enough business to make that 
system profitable. Electricity appeared to 
be the only visible motive power; and in 
November, 1888, there was tried upon the 
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Birmingham Central Tramways a self-con- 
tained electric motor, which was desigued 


upon the Julien system by Mr. Thomas 
Parker, of the then Messrs. Elwell, Parker, 
Limited, and myself, 

The directors of the Birmingham Central 
Tramways Company permitted the experi- 


ments to be conducted upon their lines upon 
condition that the ciutele enter to be used 
should be in the form of an engine, insisting 
that before they would consider the question 
of electricity at all in connection with their 
lines, they must be convinced by actual dem- 
onstration that the power was as at, if 
not in excess of their most powerful steam 
engines then in use; and when I point out 
that they are some 12 tons in weight, having 
cylinders nine inches in diameter, and car- 
rying a pressure of 175 pounds to the square 
inch, you will agree it was no small task to 
attempt. However, upon actual trial the 
electric motur, although weighing only nine 
tons, when coupled to one of the steam en- 
gines, the electric engine hauled the steam 
engine in spite of the fact that steam was 
full on and pulling against the electric 
motor. We atterwards started and hauled 
with the electric car a load of some 80 tons 
up a grade of one in 32. We have also run 
with one charge of the accumulators 70 
miles, hauling a car which, together with 
the load contained therein, weighed over six 
tons, and this on a very heavy grade of 
tramway traveling up a grade of one in 19, 
over 500 yards in length, during the day 10 
times. This electric car has been so suc- 
cessfully run over their heaviest steam route, 
and given such satisfaction to the directors, 
that they gave an order for 12 electric cars, 
which have just completed what is undoubt- 
edly the finest installation of its kind in the 
world. 

The car is made to run upon a three foot 
six inch gauge, and is constructed to car 
50 passengers, 24 inside and 26 outside. tt 
measures, over all, in length, 26 feet. 

The foundation of the car is made of 
channel iron, strutted so as to give it great 
strength and rigidity. The car body is car- 
ried upon two bogeys of the ordinary kind, 
and the motor is geared to the axle of one 
bogey by a train of helical gearing. The ac- 
cumulators are placed in trays, each tray 
containing eight cells, and these are carried 
under the seats of the car, the outer panels 
of which slide up behind the seats so as to 
admit of their being readily placed in posi- 
tion. The connections are so arranged that 
contact is made automatically as the trays 
are pushed into position. The whole forms 
four batteries. The switches are of the 
Julien type, and the car can be driven fiom 
either end. They are so constructed that 
the cells can be equalized and the batterics 
used either in parallel or series. The car, 
motor and batteries weigh nine tons, as 
against the steam engine and cars, 161¢ tons, 
a large saving in dead load to be hauled, 
The work of charging the acc. mulators is 
reduced tc a minimum by having a specially 
arranged balance lift or elevator. These 
work in pairs, one balancing the other. 
Each shelf is fitted with automatic contec.- 
tions, and is in — respect an exact duy'li- 
cate of the car, so that when the accun.ula- 
tor trays are drawn thereon, automatic c+: - 
nection is made and the cells are charged 
whilst in position upon the ram without 
again being moved. 

Mr. Richardson : How many cars are ) ou 
rupping ? 

Mr. Wain: We have 12 altogether, but 
are only running five. I may say, as a 
point of intercst, that during the time that 
line was under construction, we worked it 
first by a system of horse tramways, and 
the average takings were about $750a week. 
During the time the electric road was in 
process of construction, the receipts on the 
horse line were reduced to $600 a week. 
Immediately the electric cars were put on, 
the takings jumped to $1,250 a week. ‘This 
was not due to any additional service, be- 
cause it is precisely the same; not to any in- 
crease in population, because it has not 
grown so rapidly, but simply to the fact 
that we have been able to put on in place of 
the wearisome horse cara comfortable car 
moving by electric power. 

Mr. Henry: How often have you renewed 
the plates? 

Mr. Wain: We have not renewed them 
atall. We expect to get a life out of our 
plates of six months. The question of 
profit on the workings of the storage bat- 
tery is not a matter of speculation, but is a 
matier of dead certainty. Inasmuch as 
there are several gentlemen here connected 
with overhead systems, I should like to say 
I believe there is room for all—certainly in 
America, if not in England. 

Mr. Henry: Do you reconstruct the horse 
track for the electric road? 

Mr. Wain: It was reconstructed; but not 
solely for that reason. The road was vey 
much dilapidated. 

Mr. Henry: What percentage of loss in 
efficiency in the motor is there? 

Mr. Wain: I am not going to give you 
that, because three months’ work is not sufti- 
cient time in which to give a general test. I 
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understand as nearly as possible we get 50 
per cent. on the wheels. 

Mr. E. E. Higgins, of the a 
Company, next took the floor, andsaid : The 
Edison Company, with its accustomed 
modesty, desires to say that it has the best 
electric system in the world. The reason is 
two-fold. In the first place, as you are no 
doubt aware, it is acknowledged that the 
Edison motor will consume less coal. This 
isan important point and has bearings in 
many directions. If we can operate 100 
cars with 750 horse-power as an average out- 
put, it means that we can have less dynamos, 
less engines, less boilers and less apparatus 
in general, than can be done with a system 
which requires 1,000 or 1,200 horse-power to 
operate the same number of cars. The cost 
of investment is less, and, of course, the in- 
terest is less. That is one advantage, and in 
addition the coal bill is much less. Another 
division would be the depreciation. We be- 
lieve that the depreciation per passenger car- 
ried with our system can be made out less than 
with any other. We do not claim that it has 
been lessin the past,although notgreater. We 
have the best roads in the country ; perhaps 
we have some of the poorest. It is a ques- 
tion of management and lies directly with 
you, gentlemen, as to the success of electric 
traction. In most cases, the motors do not 
receive the attention that would be given to 
an ordinary steam engine ; and if you run 
them successively for 150 miles a day, 
and do not lay them up and treat them 
with care you cannot expect that your arma- 
tures will not burn out and other troubles 
ensue. 

In the new apparatus that we are bringing 
out, we have made some very notable ad- 
vances. In the first place, our armatures 
are wound upon an entirely new plan—one 
which we think is a distinct advance. In 
the old style, what is known as the Siemens’ 
winding is employed ; the wires are wound 
on the core and carried around at the end 
and form a conical shaped bundle, which 
gives a chance for play and abrasion ; and 
this means short circuits and burn-outs. 
With the new armatures we have a new 
standard coil, some 60 of which go onto the 
core. They are so formed that the rear of 
the armature, and front alike, give no chance 
for motion. They are brought firmly in 
place, and you have a diameter of armature 
which is always the same, because the coils 
are standard. With this system burn-outs 
will be extremely rare. We do not claim 
that there will not be any; but we believe 
in the regular daily workings of the car, 
with proper management, nothing ordinary 
will burn out the machine except dead over- 
loading. When it is burned out it can be 
replaced by any mechanic. The switches 
are on a little different plan. We have 
avoided the difficulty which has sometimes 
occurred of starting the car too suddenly, 
but which with careful management could 
always be prevented. We make it impossi- 
ble to start suddenly by putting in a slow 
starting device, which starts the car grad- 
ually and effects a saving of power. It is 
not arheostat. We are the only company 
that uses commutated field coils. We be- 
lieve in them; we do not believe in the 
rheostat. You all know about our dyna- 
mos. The reason 6f their success is that 
they are a development and not an invention. 
Its efficiency is over 90 per cent. in the 
ordinary sizes, such as employed on street 
railroads; in some cases itis higher. One 
reason for its success is that its moving 
parts and center of gravity is near the floor. 
The line construction of the company is 
acknowledged to bestandard, in respect to 
simplicity, neatness and cost. We use the 
feeder system. That isa system of wiring 
in which the electricity is delivered at regu- 
lar intervals of a few hundred feet into a 
trolley wire. This results in the fact that 
the electricity is delivered to a large mesh 
work of conductors in such a way that at 
every point in these conductors the pressure 
will be uniform. 

Mr. E. H. Johnson, of the Interior Con- 
duit Company: Ido not propose to occupy 
your time, but only desire to call your atten- 
tion to the fact that the gradual develop- 
ment of the overhead electric system has be- 
come such that in many of the larger cities 
it is now becoming imperative that the con- 
ductor should be placed underground. In 
a city where 50 to 100 cars are operated, 
there is at least 95 per cent. of the wire on 
poles overhead which may, with advantage 
to the company, be placed under ground. It 
is not necessary to havethem overhead. The 
trolley wire being the only thing that is nec- 
essary to have overhead, it follows that all 
the feeder wires, special mains, etc., may be 
placed underground. The question is, can 
the wires be placed underground with less 
investment, and can the insulation of the 
wires be maintained underground with less 
charge for repairs, and if so, how? Our 
company is prepared to lay down the wires 
underground and guarantee their efficiency 
for a number of years. Until it is rendered 
commercially successful, I propose to put 
the feeder wires underground, leaving the 
trolley wire to remain over head. The tubes 
are paper, treated with special asphaltic 
compound to render them insulated, and 
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placed in a trench, and then filled with the 
insulating compound. 

Mr. George W. Mansfield, representing 
the Thomson-Houston Company: As all 
the other companies have been represented, 
I suppose the Thomson-Houston Company 
ought to be also. Ido not know that I can 
say anything in particular about our system, 
since it is the most generally used, and must 
be most generally known. We first started 
in the business with the feeling that the 
thing we had to do above everything else 
was to make as big a difference between the 
net receipts and the gross receipts of the 
company that purchased our apparatus as 
possible. We recognized the exigencies of 
the moment, and knew that we had to put 
our apparatusin the hands of men who were 
untechnical and were unskilled, and who 
knew nothing whatever about mechanics 
and electricity. We felt, therefore, that we 
had to build additionally strong to meet 
that necessity. We have put out in the 
neighborhood of 3,500 motors. I think they 
are nearly all running. The first motors we 
put out are in operation to-day, and gears, 
armatures, spools and the various parts con- 
stituting the motor, that are built to-day can 
be used with the motors first put out. We 
feel that we have planned on the correct 
principle. I want to make an appeal to you, 
gentlemen, much in the same vein as my 
predecessor, Mr. Higgins. That is, regard- 
ing the management of the electric appa- 
ratus. If there is any one thing that has in- 
jured the business in the eyes of the public, 
who are not interested in electric roads, it is 
in many instances lack of management on 
the part of the railway companies that are 
operating the electrical apparatus. Many 
roads are a disgrace to the directors and 
every one connected with the company, be- 
cause the motors are kept in dirty condition. 
They are not handled by men who have the 
requisite skill and intelligence. Any one 
knows if a steam engine is not taken care of 
it goes to pieces; and the sameis quite as 
true of electric motors. The railroads 
should employ men of skill, and brains, and 
intelligence, to look after these mechanical 
and these electrical details; and the morein- 
formation, the more knowledgethey have, the 
better they will perform their work. 

In regard to new apparatus, we are con- 
stantly improving all our details. We are 
making the motor stronger wherever ex- 
perience has dictated it to be necessary, and 
we are making it lighter wherever it is neces- 
sary. Weare improving each detail of the 
entire apparatus, and increasing efficiencies; 
so that in a very short time we will have the 
most complete system. Our switches at 
each end of the car are under the hood of the 
car, so that in case of any accident or any 
trouble, the conductor at the rear end can 
cut the circuit. either with his switch or by 
pulling a trolley wire down; and the 
driver also has thatfacility. Wehavea fuse 
box on our car, and it isa very simple mat- 
ter to replace a fuse if the driver has been 
careless, or ignorant or unskilled, and turns 
his current too quickly on. That operates 
as a check against the man as well, asa 
record can be kept of the number of fuses 
used. We have a lightning arrester which 
we claim is the only one of practical value. 
As to our motors, we build 10, 15 and 20 
horse-power of onetype. and the same power 
of another type, so that we can use our 
motors either singly or double upon trucks 
of any gauge, from three feet three inches 
up to six feet. If the railroad men would 
get down to auniform gauge, it would help 
us out very much. As to station apparatus, 
our dynamo has an efficiency of over 90 
per cent. It will pull through more hard 
raps and do more service in a given space of 
time than any other. In our new work we 
are pushing ahead and building dynamos 
up to 2,409 and 2,500 horse-power, and di- 
rectly coupled to engines also. Weare build- 
ing heavy motors for excessive work and 
for tow work ; and we are going into all 
sorts of devices and experiments in regard to 
constant speed motors and slow speed motors. 
We want to be sure first that any new thing 
is far superior to what we have, before we 
put them before the public. 

Mr. Richardson: What is your expecta- 
tion as to having something better in the 
near future? 

Mr. Mansfield: I do not know exactly 
how to answer your question; but I do not 
think the electrical appliances will improve 
more than 15 or 20 per cent, for many years 
to come. 

Mr. Richardson: You cannot promise 
anything in the next six months? 

Mr. Mansfield: No, sir. 


® In addition to the subject of electricity, 
the Association considered the following 
subjects, special reports having been pre- 
sented thereon: ‘‘A Perfect Street Railway 
Horse,” ‘‘ Novel Schemes for the Develop- 
ment of Street Railways,” ‘‘ Public and 
State Treatment of Corporations,” ‘‘ Spiral 
or Transition Curves for Street Railroads 
Operated by Mechanical Motors.” 

The Association had its annual banquet 
on Thursday evening, and on Friday the 


delegates, accompanied by their wives and 
daughters and all the gentlemen interestea 
in the Association, including non-delegates, 
were taken by special train to Niagara 
Falls by courtesy of the Buffalo street rail- 
road companies. 

Before the Association adjourned, the fol- 
lowing officers were elected: Henry M. 
Watson, Buffalo, N. Y., president; W. A. 
Smith, Omaha, Neb.,vice-president ; Charles 
Odell, Newburyport, Mass., second vice- 
president; A. D. Rodgers, Columbus, O., 
third vice-president ; William J. Richardson, 
Brooklyn, N. Y., secretary and treasurer. 
The executive committee is as follows: 
Thomas Lowry, Minneapolis, Minn.; D. 
F. Henry, Pittsburgh, Pa. ; Albert E. Thorn- 
ton, Atlanta, Ga. ; H. M. Littell, Cincinnati, 
O.; Thomas C. Keefer, Ottawa, Canada. 

The next meeting of the Association will 
be held in Pittsburgh, Pa., the third Wed- 
nesday in October, 1891. 


THE EXHIBITORS. 


The Arcade Hall, which was set aside for 
the exhibitors, was, at the time of selection, 
thought to be large enough, yet room was at 
a premium the day before the Convention 
opened. The exhibits were all of an in- 
teresting nature, and the hall was crowded 
during the day and evening by delegates and 
visitors. 

Pratt & Letchworth, of Buffalo, occupied 
a large space at the left of the entrance. 
The company made an ing ee of 
harness, car trimmings, etc. hey were 
ably represented by Messrs. Crosby, Sears, 
Strong, Chisholm and Edson. 

Hathaway & Robinson, of Cleveland, Ohio, 
exhibited one of their famous transfer tables. 
A. G. Hathaway represented his firm. 

The Volk Cable Crossing, Grip and Car 
Brake Co. had a small car equipped with 
their patent grip on exhibition. Dr. K. 
Morgner explained the working of same. 

The J. G. Brill Company exhibited a 
section of one of their improved vestibuled 
cars. This was in the rough, showing the 
manner of building, the material used and 
theironing, which demonstrated the strength 
ofthe car. Thecompany had, also, pleasant 
reception parlors in the Iroquois Hotel. 

The Blondell Manufacturing Co., of 
Baltimore, Md., was represented by J. M. 
Blondell. This company exhibited their 
patented truck and gear. 

Emmet Bros., of New York, displayed a 
a full and neat line of electric railway 
supplies. They were represented by W. L. 
R. Emmet. 

Combination car stoves with coal box was 
exhibited by the James Spear Stove & 
Heating Co. 

The Fulton Foundry Co., of Cleve- 
land, Ohio, made a large display of cogs, 
pinions, gearing, etc. The company was 
represented by Messrs. T. C. White and C. 
J. Langdon. 

The Berlin Iron Bridge Co., of East 
Berlin, Conn., had a long table in the lower 
end of the hall on which were displayed 
photographs of different styles of bridges 
built by this company. 

Delegates and visitors who registered at 
the Michigan Stove Co.’s exhibit were pre- 
sented with a neat paper weight in the shape 
of a frog. This company displayed differ- 
ent styles of car heaters, and were repre- 
sented by F. P. McCanna, of Buffalo. 

The Okonite Co. had an exhibit space in 
which were shown their celebrated wires, 
cables, etc. The home office was represented 
by T. McCoubray. Mr. 8. Ames, the Buf- 
falo agent, was also present. 

Chas. A. Schieren & Co., manufacturers of 
perforated and link belting, had a conven- 
ient space, and were represented by G. H. 
Fisher and Mr. Atkinson. 

The Hale & Kilburn Manufacturing Co., 
of Philadelphia, Pa., exhibited car seats and 
springs. Mr. E. L. Hendrick represented 
this company. 

The Hercules Car Brake and Starter Co. 
were represented by the secretary and general 
manager, H. W. Littlefield. 

Gould & Watson, of Boston, Mass., manu- 
facturers of moulded mica insulators, were 
represented by R. B. Pierpont. 

The North American Construction Co., 
Buffalo agents for the Westinghouse, made 
a splendid display of cut-out branch blocks, 
electroliers, motors, arc and incandescent 
lamps. Incandescent lamps in full glow, 
from 16 to 150 candle-power, were neatly 
arranged on the large display board. The 
company was represented by W. L. Adams. 

The Edison General Electric Co. covered 
the largest space in the hall, and exhibited 
everything pertaining to electric railways 
and power plants. Their improved railway 
motor, mounted on Gilbert trucks, was a 
feature of interest. Underground conduits 
and junction boxes were also displayed. 

The Connecticut Motor Co. made a neat 
display of motors, the largest of which was 
decorated witha sign ‘‘Sold.” Mr. F.C. 
Rusling ably represented the company. 

The American Electric Supply Co., of 


October 25, 1890 


Buffalo, manufacturers and dealers in elec- 
tric light, railway and power supplies, filled 
a good sized space with novelties in the 
above lines. The company was represented 
by Chas. M. Proctor. 

C. 8. Van Nuis made a fine show of his 
celebrated Ajax switches. 

The Stanwood Manufacturing Co., of 
Chicago, represented by F. H. Stanwood, 
made an interesting display. This company 
has recently ree on the market a novelty 
in the way of an insulated car step. 

F. 8. Pease, of Buffalo, had a small space 
in the hall in which wasshown upwards of 50 
prize medals for high grade lubricating oils. 

The Bickford & Francis Belting Co., of 
Buffalo, were among the exhibitors, and 
were represented by H. N. Gardner. 

The Wenstrom Dynamo Co. were the first 
exhibitors at the left of the main entrance. 
Here was shown a large generator of the 
Wenstrom make. The company was repre- 
sented by Messrs. A. H. Chadbourne and 
Wm. Hazelton. These enterprising gentle- 
men also had large and pleasant headquarters 
in the Hotel Iroquois, and their motor at- 
tracted great attention. 

The following companies occupied spaces 
u the hall and were well represented : 

Collett Car Brake Co., Boston. 

R. Hoffeld Co., Belting, Buffalo. 

New York Car Wheel Co., Buffalo. 

Eureka Tempered Copper Co., North 
East, Pa. 

Frost Veneer Seating Co., New York, 
Lemuel Wm. Serrell, agent. 

Milliken poles for electric railways. 

A. Whitney & Sons Car Wheel Works, 
Phila., Pa. 

Burlington Woolen Co., conductors’ suits, 


ete. 
aa Bros. , Trolley Wire Holder, Boston, 
ass. 
Gibbon Duplex Railway Track Co., New 
York ; a new thing that promises well. 
Rowell American Switch Co., Boston, 
Mass. 
The Aenchbacher Railway Track Co., 
New Orleans, La. 
coer Safety Heating Co., of Baltimore, 


Md. 

The Standard Underground Cable Co. ex- 
hibited samples of their well-known wire and 
cables at the Tifft House. Mr. Geo. L. 
Wiley, of the New York office, represented 
the company. 

One of the most interesting exhibits at the 
Convention was that of the Short Electric 
Railway Co., whose large reception room 
was on the office floor of the hotel. Therethe 
delegates were shown the Short motor in 
operation. The motor was mounted on a 
table in the center of the room, the current 
being supplied by wire from the hotel 
dynamo. Photographs of the different forms 
of motors, generators, trucks, adorned the 
walls. Ona very neat display board were 
shown the different appliances for use in 
connection with their system. The above 
company’s private car, which stood on Eagle 
street near the main entrance, attracted much 
attention, the car was built by the Gilbert 
Car Manufacturing Co. and was very hand- 
some. The truck was a “ Brill” on which 
was mounted the Short motor. The gentle- 
men present who represented the company, 
were as follows: President Sidney H. Short, 
H. R. Kinzelbach, John E. Ridall, general 
manager, and 8. B. Fortenbaugh; vice-presi- 
dent Potter came over from Cleveland 
Thursday. 

The Electric Merchandise Co., of Chi- 
cago, occupied Parlor F, and made a very 
interesting display of switches, pinions, 
brushes, trolleys, headlights, and in fact 
everything pertaining to electric railway 
supplies. The rooms of the company were 
crowded most of the time, which is good 
evidence of the popularity of the company. 
Representing this company was their ever 
genial general manager, Mr. W. R. Mason, 
who was assisted by Mr. John Gustin. 

The Edison General Electric Co. occu- 
pied the large Parlors G and H. The 
brilliant sign displayed in the corridor, com- 
posed of four candle-power incandescent 
lampa(eight in series) reading, ‘‘ Edison Gen- 
eral Electric Company,” was a beautiful and 
appropriate one. In one corner of Parlor G 
a phonograph amused the visitors. The 
company was represented by the following 
gentlemen: John Muir, E. E. Higgins, C. D. 
Shain, F. R. Chrinnock, Chas. Hughs, J, 
H. Vail, J. G. White. 

Chadbourne, Haze]ton & Co., who occu- 
pied the ladies’ parlor, were kept busy enter- 
taining their many visitors with descriptions 
of the Wenstrom motor. This company’s 


- display consisted of motors, gearings, gener- 


ators, etc. A beautiful new catalogue was 
freely distributed. Messrs. Chadbourne and 
Hazelton quite royally entertained all. 

The J. G. Brill Co., were on hand and oc- 
cupied Parlor E. Miniature trucks were 
exhibited, and the guests entertained by J. 
A. Brill and Payson K. Andrews. The cata- 
logues given away to the visitors were of the 
highest order, and were complete in every 
detail. 

The Westinghouse Co. held forth in 
Room 56, and were represented by the fol- 
lowing gentlemen: H. McL. Harding, F. 
A. Scheffler, J. L. Atkinson, J. L. Barclay, 
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J. M. Dennison, G. K. Rose and J. A. 
Rutherton. Mr. Fred. Pullman had char, 
of the handsome Pullman car at Co 
Springs, on which was the new Westing- 
house motor. 

The Thomson-Houston Co. peers ana 
situated on the third floor, havin — am 
the private apartments of Mr. eae -~ 
proprietor of the Iroquois. A reception 
was given by the above company on Tues- 
day evening, and was largely attended, 
everybody enjoying a delightful evening. 
This company gave an exhibition of ther 
sweeper and snow plow on the Cold Spring 
division of the Buffalo Street Railway. 
These unique devices were never before 
exhibited at any convention, and were 
greeted with praises from every quarter. 
The compa p Mes x represented by the 
following: Messrs. Coffin, Manstield, 
Stebbins, Barr, Galvin, Cargill, Clark, 
McCarty, Morse, Cahoun and iggins. 

The Interior Conduit Co. occupied space 
at the end of the corridor on the parlor 
floor, where were exhibited conduits, in- 
terior and underground, manholes, junction 
boxes, etc. President E. H. Johnson, of 
the company, was present, as was also E. 
W. Little, the general manager, and Clift 
Wise, the chief engineer. 

The Detroit Electrical Works exhibited a 
model of the Rae motor, and much atten- 
tion was given it by all. The peculiar con- 
struction of this motor was a prominent 
feature of the exhibit, and many praises 
were heard for its form and workmanship. 
In all roads equipped by this new motor 
the best of satisfaction is reported. The 
representatives present were C. A. Benton 
and Paul W. Bossart. 


PERSONAL. 

Among the well-known gentlemen whose 
presence gave the gathering quite an elec- 
trical coloring, were H. L. Shippey, E. H. 
Johnson, C. D. Shain, T. McCoubray, C. R. 
Field, Frank G. Stone, A. H. Chadbourne, 
N. Me Carty, D. H. Bates, H. McL. Hard- 
ing, J. L. Barclay, Paul Bossart, M. E. 
Baird, C. A. Benton, Dr. A. F. Mason, 
we Larbig, G. W. Mansfield, C.C. Curtis, 

J. Field, J. R. Davis, C. R. Huntley, B. 
Rhodes, the representatives of the elec- 
trical press, F. A. V. Perrine, Wm, Hazel- 
ton, J. W. Godfrey, C. E. Newton, Elmer 
A. Rg G. L. Wiley, G. C. Bailey. 

Mr. E. L. Tunis, of Baltimore, president 
of the Wenstrom Motor Company, arrived 
on Thursday, accompanied by ex-Governor 
Broome, director in the same company, and 
was greatly pleased to find the interest that 
centered around the Wenstrom motor. 

Copies of the REVIEW were much sought 
after by the street railway men, who ex- 
pressed much interest in the new work of Mr. 
Eickemeyer, as described in last week’s issue. 

Mr. G. ©. Collingwood, representing the 
Indurated Fibre Company, of New York, 
made many friends among the electrical and 
railway people. The fact that the pipe of 
this company is being used by the Buffalo 
Street Railway Company for its underground 
feeder system, caused its merits to be freely 
discussed by the railway men. 

Mr. H. F. Probertrepresented the Sheffield 
Velocipede Car Company, the manufac- 
turers of the Three Rivers Electric Motor 
truck. A beautiful model of this excellent 
truck was shown with a model of the Rae 
motor, and both it and the motor attracted 
great attention. As a piece of mechanical 
neatness and skill, this motor and truck 
made one of the handsomest exhibits to be 
seen at the Convention. 

Mr. J. H. McGraw, editor of the Street 
Railway Journal, New York, was one of the 
busiest men at the Convention, publishing a 
well printed and complete daily at 7 o’clock 
each morning. Copies were eagerly sou 
for in all directions. The ELECTRICAL fe. 
View and the Street Railway Journal had 
their headquarters in convenient parlors on 
the parlor floor, and these were made the 
visiting headquarters of the electrical and 
railway men generally. 

Messrs. D. iB Bates, W.W. Griscom, W. 
B. Van Sise and E. A. Scott, were in attend- 
ance on the tans representing the 
Accumulator Company, of New York, and 
the Edco motor of Puiledel vhia. 

Mr. John D. Elwell, of New York, repre- 
senting the Gibbon Duplex Track Company, 
made friends of every one he met. 

The Hotel Iroquois was crowded to over- 
flowing, but everybody received good treat- 
ment, 

General Notes. 


The Buffalo Street Railway Company is- 
sued a complimentary set of tickets, good 
over all the street car lines of the city, to 
each Convention attendant. 

The street railway men admit that the Con- 
vention was the liveliest one ever held, and 
the electric men made it so. 

This Association is eight years old, the 
first Convention being held in Boston, De- 
cember 12-13, 1882. 

Mr. Thomas Lowry made a pleasant and 
dignified presiding officer. 





Mr. John Pugh and John A. Tackaberry 
represented the well known car builders, 
The John Stephenson Company, of New 
York. 

John A. Roebling’s Sons Company, of 
Trenton, N. J., exhibited a case containing 
samples of various types of bare and ar- 
mored and insulated wires. 

The Eureka Tempered Copper Company, 
of North East, Pa., had a fine exhibit of 
their goods, and were represented by A. L. 
Daniels. 

The Aluminum Brass & Bronze Company, 
of Bridgeport, Conn., were represented by 
F. G. Stone, and had avery unique exhibit of 
the uses to which aluminum may be put in 
a trolley head and wheel made of it, which, 
compared with brass, weighs almost noth- 
ing. 

The Lewis & Fowler Manufacturing Com- 
pany, of Brooklyn, had a fine exhibit on the 
first floor of the hotel. This company 
chartered a number of special Pullman cars 
and took their friends to Buffalo and return 
on the picturesque Erie. Their guests were 
treated very handsomely. 

Theo. Larbig said kind words for Holmes, 
Booth & Haydens, and F. A. Magee did the 
same for The E. 8. Greeley & Co. 

Mr. Chas. R. Huntley, the well-known 
electric light general manager of Buffalo, 
was untiring in bis efforts to make the elec- 
trical visitors appreciate Buffalo. 

W. H. Gordon, of New York, waspresent 
making the acquaintance of hosts of electric 
railway people. 

Messrs. Hall, Palmer and Culvertson, of 
the Bell Telephone Company, welcomed 
many old friends among the electrical 
visitors. 

The Wainwright Company, of Boston, 
distributed a number of tasty memorandums 
that everybody took pains to secure and pre- 
serve. 

The = amg running Pullman car, with 
Westinghouse electric motor, was kept busy 
all day Thursday carrying visitors over the 
full length of the line at Col —— The 
car was very handsomely fitted up, and the 
pa machinery was in perfect harmony 
with it. 





Electricity in a Silver Mine. 


Since the operation of electric machinery 
of the Westinghouse manufacture has been 
so successful in several Pennsylvania coal 
mines, the demand for that company’s appa- 
ratus is rapidly increasing and has extended to 
the large mining districts of Colorado. The 
result of this has been that the Westing- 
house Company is now engaged in manufac- 
turing power apparatus for the operation of a 
silver mine owned by the Gold King Mining 
Company, of Telluride, Col, The mine in 
question is situated on the top of a mountain 
about 2,000 feet high, and as the cost of 
coal is a great factor in the operation of a 
mine under such circumstances, the advan- 
tages of electric power over steam can be 
easily appreciated. At the foot of this 
mountain is a very strong waterfall, and this 

wer the mining company intends to utilize 
in conjunction with the electrical apparatus. 
It has been decided to place the electric 
plant containing apparatus to generate 100 
horse-power near this waterfall and by this 
means the power is to be transmitted to the 
motors at the summit of the mountains, 
where oes mining operations are being con- 


duce 
———_—- ome - —-— 


FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. uire, Electrical Securities, 18 Wall 
street, ee Saturday, October 18, 1890. 
New York, Boston and Washington Stock 


Exchanges. 
NEW — 


Western Union Blectric Go.. 
Edison General El 








edie igi (Wane)... 


ome Raiiway 





F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 





x? 
ERY - 


"ELectai€ 





MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


=== BRANCHES: = 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


THE LAW BATTERY 


IS THE CHEAPEST BATTERY ON THE MARKET. 


We think twice 
before spending 
a Dollar and 
would advise you 
to do the same. 

We make a 
specialty of Pure — 
Zine and Pure 
Sal-Ammoniac. 


LAW TELEPHONE C0,, 


85 & 87 JOHN ST., NEW YORK. 
ERIE RAILWAY. 


HE Picturesque Route of America. 
Via Niagara Falls or Chautauqua 
Lake. Anenchanting panorama of 
mountains, forests and streams. 
SoLID TRAINS between New York 
and Chicago. No change of cars. 
VESTIBULED LIMITED (strictly first- 
class) without extra charge for fast 
time and superior service. 


W. C. RINEARSON, 
General Passenger Agent. 

















WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


Washington Electric ~~ Co., 
Room 36, Corcoran 
Washington, D. C. 
Manufacturers and constructors < fot Terra 
Cotta ate for electric wires of all 


fpovores ty the engineers of the District of 
d local companies, Can be examined by by 
\uterested parties. 








INVENTORS 

Coming to began ar to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 225 | St., Nw . 1 the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical ntractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘“‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 

ou don’t buy, your Elec- 


OU make a mistake if 
Y trical Supplies from F. & F., Cleveland, O. 
LOOK AT THESE PRICES: 

$2 Electric Bells, te. 7 75c. Bronze. 
Push Buttons, 25c.; Wood Push. 
Buttons, A 50c. Switches, le. 
40c. Bell Han; aoe, aad Ib., 10c. 

1 Leclanche ries, 45c 

Carbon 


H Batteries, 40c. 
75 Spark Colle, 91. .50; $10 Medical Batteries, $3.50. 
oto os and Annunciat- 








an half price.¥ iors, Ds reduced price list and 
Fletcher"& Fletcher Electric co., Uieveland, 0. 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON OCTOBER 15, 1890. 








438,184 Electric arc lamp; Alfred Apps, London, 
England. 

438,145 Regulation and control of storage bat- 
teries. 488,226 Apparatus for measuring the 
strength of electric currents. 438,532 Insulating 
appliance for electric batteries; Stanley C. C. Cur- 
rie, Philadelphia, Pa., assignor to the United Gas Im- 
provement Co., same place. 

438,167 Circuit closer; Thos. Marcher, New- 
market, near Nuremberg, assignor of one-half to 
Ferdinand Emecke, Berlin, Germany. 

438,192 Electric motor car; Jabea F. Shawhan, 
Detroit, Mich., assignor by direct and mesne assign- 
ments to the Shawuan Motor Co., of Michigan. 

438,197 Gearing for motor cars; Oliver C. Smith, 
Ipswich, Mass., assignor to the Electric Rapid 
Transit Co., of New Hampshire. 

438,204 Electric motor; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Co., of Connecticut. 

438,211 Support or hanger for trolley wires; 
Herbert C. Wirt, Boston, Mass. 

438,219 Trolley pole; Johan M. Anderson, Bos 
ton, Mass. 

438,238 Telegraph instrument. 438,234] ‘Circuit 
closer; John Geary, Philadelphia, Pa. 

438,236 Electric safe lock; William H. Hollar, 
Elizabeth, N. J., and Frederick 8. Holmes, Malden, 
Mass., assignors to James N. Torrey, Merchant- 
ville, N. J. 


438,260 Electric switch; Chas. W. 
Cornelius J. Lyons, Boston, Mass. 

438,262 Electrical railway conduit system; Ma- 
lone Wheless, Nashville, Tenn. 

438,293 Electric i ad system; 
Sprague, New York, 

438,298 Manufacture of incandescent electric 
lamps. 438,299 Manufacture of carbon filaments; 
Thos. A. Edison, Menlo Park, N. J., assignor to the 
Edison Electric Light Co., New York N.Y. 

438,300 Gauge for testing fibres for incandescent 
ray carbons. 438,301 System of electric 4 
Commutator for ene 
438,303 Arc lam 438,304 Electric 
2. 63 Fuse block; Thos. 

enlo Park, N. 


Smith and 


Frank J. 


a. 
naling 
Edison, 
438,306 Teloghones ‘x Edison, cad 
Park, N. J., and Ezra T. Gilitiand, New York, N. Y 
438.307 Manufacture of incandescent electric 
lamps. 438,308 System of electrical distribution. 
438,309 Method of insulating electrical conductors. 
Thos. A. Edison, Llewellyn 
mae Lamp base; Thos. A. Edison, Orange, 


438,311 Composition of matter for making cells 


or retaining vessels. 438,312 Acid-proof retaining 
vessel. 313 Com ition for cells or retaining 
vessels; by direct oe olm, New —_, = oF 
assignor, by and mesne assignmen the 
Enholm Electri ion Co., same place. 


438 ,326 pee cut-out; George N. Richard- 
son, Philadelphia, Pa., assignor of one-haif to Edw. 
D. Gross, same place. 

488,344 Circuit interrupter; Nicholas Chaize and 
Jacques Chaize, St. Etienne, France. 

488,357 Method of and rune for magoetic 
separation of ores: John M Mahan, New York, 
N. Y., assignor to John D. Cheever, same place. 

438,359 Trolle; 1 Peng hh for 5 ad propelled 
vehicles; Louis Pfingst, Boston, Mass. 

438,390 Annunciator; poems F. Stanley, New 
York, N. Y. 

438,394 Thermal cut-out; 
Hartford, Conn. 

438,400 Connector for ng conductors; Geo. 
J. Brennen, Lynn, , db rect and mesne 
assignments, to Edw. st, Littleton, and Arthur 

W. Tufts. Boston, 

438,404 Contract for overhead electric railways; 
Albert A. Chadbourne, Philadel phia, Pa. 

438,406 Method of utilizing electricity in the 
formation of sheet metal articles. 438,407 438,408 
A peretee ~s formin, as oe Sa sheet metal elec- 
trically. Method of utilizing Sooutey, in 
the a Ew 7 —? cartridge cases; Mark W. 
Dewey, Syracuse, , assignor to the Dewey 
Corporation, same ay 

438,419 Electriclight shield; Alfred A. McCreary, 
New York, 4 

438,481 Incandescent /: 7m lamp’ socket; Jas. 
W. Collier, New York, N. Y 

438,434 Meguste generator; Noel B. Ginochio, 
New York, N. Y seunguer of one-half to Elias M. 
Greene, same p) 

438,452 Electric railway brake; Chas. J. Van 
Depoele, Lynn, Mass. 

438, nee Insulating joint; Sidney H. Short, Cleve- 


William R. White, 


4 Method of and apparatus for working 
metals by electricity; Geo. D. Burton, Boston, 
Mass. 

438,530 ee Ih key; Chas. H. Crockett and 
Lansing C. rick, Schenectady, N. Y. 

438,564 Electric railway; Horace E. Swift, Bos- 
ton, Mass. 

438,579 Electric means for preventing er fs "7 
crustation; Albert B. Faunce, Quincy, [Il., 
Samuel G. Cabell, Washington, D. C., cauignare ¢ of 
one-third to Milton S. Cabell, Quincy, ‘. 

438,586 Galvanic battery; Robert E. Murphy, St. 
Louis, Mo., —_- of one-half to William J. 
Crossmyer, same place 

438,590 Automatic safety cut-out for electric 
circuits; Granville T. Woods, Cincinnati, O., as- 
signor to the Woods Electric Co., same place. 

x 4, Electric wire distribution box; William 

 - gt <n .York, and William H. Gregory, 
Brooklyn, N 
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Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN VU Mm, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuss in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


SUPPLIES FOR ALL SYSTEMS. 
Prompt Shipments. Write for Prices. 
W. H. GORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES, 
SIMPLEX WIRES. 115 Broadway, New York. 


Daniel W. Baker. 








W.R.OSTRANDER&CO. 
196 & 197 FULTON ST., NEW YORE, 
Manufacturers o of 


sPaamne Tunes. pone UES, 
Electric ae UNCIATORS, Belis. 


ELECTRICAL MEASUREMENT | 
Instruments and Batteries of | 

the Very Highest Grade. | 

Precision and Constancy, Quality and Finish | 

| 





the Best in the World. FACTORY, 
ne les ae | De Kalb Are, 
apa et tg sn or iri 
STANDARD eT TET INSTRUMENTS. 
AMMETERS = QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR — Testing Set, 
gaa "WITH GALVANOMETER, 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALCGUE I-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN &CO., - Philadelphia, Pa. 
THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES 


We have large works foe erecsoting Lamber, R. R. Ties, 
Telegraph Poles, &c., &c. 


WILLIAMSPORT, PENN. 
BARNES’ FOOT 


or LATHES. 
















Barnes’ Foot Power Lathes, 16 different 
styles and sizes, satin for all classes of 

= work from the Blacksmith to the Jeweler. 
‘ There is no application of foot power 
equal to the Patent Velocipede, used with 


Thousands 
od workers 


these lathes. 
practical use in the shops of metal and w« 
L. G dibcscore of Grand f y 
that [hav whe t’and used t 
now abc mut flv ve years. 
tinuous work in my labor: 
. that upto this time, no re 
ner-led. Indeed the tools are all and more than what yvu ¢ snes fe ne m. 
My time deo devoted exclusively to inventic om and expe -rimenti rk ine ox etrke es : Brim 
sary to have poser A and wide rz ange Sapte ong nese! radh a different w: ork. You are 
power is all that -ould be desired by y any one in need ¢ a first-class tool.” 
Se ond f or catalo ygue of wood and metal workers oueits 


w. F& JOHN BARNES CO,, No. 419 Ruby St., Rockford, Hl. 


of them are in 













of any kind whateve 3 have been 








oing this it is neces 
1es and superb foot 





Full assortment of different sizes and qualities on BRAIDER 
POOLS, ready for the machines, in Red, Yellow and Green. 
Send for Sample and Prices, 











AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
for walls to dry out. No dirt, as in case of plas- 

terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf- 


y LKS §@ WM. MACFARLANE, & CO., 81 Grand Street, New York. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering done in one-tenth the 

ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, etc. 

FIRE-PROOF, EASILY TRANSPORTABLE. 


ther colors "to order. 
Telephone No. 971 Spring. Mi il, Bergen Point, N. J. 
time of old way, winter or summer. No waiting 
EASTERN PLASTER BOARD CO., 52 Broad St., New York, 
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SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & ELecrrician. 


AMERICAN ELECTRICAL WORKS, 


WY Manufacturers of Patent Finished 


oy ELECTRIC LIGHT WIRE, 


= MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, 67 STEWART STREET. PROVIDENCE, R. I. 


EUGENE F. PHILLIPS, PResipEnt. JOHN CARROLL, Szo’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 















, FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel locks, 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


~ SHADES 


BOTH ARC AND INCANDESCENT. 


RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


a oe 


GLOBES: 


25 fA De SYSTEMS. 


129 BROADWAY, NEW YORK. 


arumir 








THE OLD STYLE. 


Pat. Mar. 19, 1889. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
Page Belting Company, Concord, N. H 
BRANCHES: Boston, New York, Chicago, Sa: 
Francisco. Also, manufacturers of all’ th: 
staple | age of Leather Belting and Lacing 
Send for Illustrated Catalogue—a valuab): 
treatise on belting. Free. 








THE HORIZONTAL 


rilling» Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS, 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 











THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, R. J. 
iiiee, Foot of Washington Street, JERSEY CITY, HJ 


Creosoted Lumber, een ound Conduits, Tele 
rraph Poles, Piling and ‘Ties Furnished. 


HYDRAULIC PRESSES, 


ALL VARIETIOS 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. 
WATSON & STILLMAN, 
210 East 43p StREeET, New Yore Crry. 
Specia? Attention to Electrical Work. 





BATTERIES. 
THE STANDARD OPEN CIRCUIT BATTERIES 


OF THE WORLD! 


For 20 years these Batteries have maintained 
their superiority over all others and stand to-day un- 
equalled and unapproachable. Refuse to take any cell 
unless it bears the Trade Mark, ** Gonda. 


The Leclanche Battery Co., 


NEW YORK. 
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HEISLER PATENT LONG DISTANCE | 


NCANDESCENT ELECTRIC LIGHT SYSTEM 





Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 





UOUNBQUVALLED FOR DISTRIBUTION OVER WIDE AREAS. 





Specially adapted 


Series. 
Blackening. 





NEISLER ELEGTRIG LIGNT GO., 809 to 


tion from Central Stations. 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. 
Lamps, 10 to 100 Candle Power. Long Life without 
Dynamo Self-Contained and Automatic. 


SEND FOR CIRCULARS. 


for Street, Commercial and Domestic I]lumina- 
Plant may be located where Power can 


Strictly 





CORRESPONDENCE SOLICITED. 
81T South Seventh St., ST. LOUIS, MO. 
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the Burton Electric Heater * Electric Railway Cars 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the g ting stati which is actually LESS than that 

of coal burned in a stove on a car. 


“They are giving us and the public entire satisfaction.’-—Ricumonp, Va., U. P. Ry. Co. 

‘The heat is pleasant, sufficient and economical."—Mar.sorouer, Mass., Street Ry. Co. 

“We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend them to others.”—Sr. Louis anp East St. Louis ELgecrric Ry. Co. 

Equitable Electric Ry. Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. 
Electric Merchandise Co., 11 Adams Street, Chicago, Ill. 
For Further Information, Address 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. 


Porcelain Electrical §upplies and Specialties, 


EMPIRE CHINA WORKS, 
144% 156 Greene St, GREENPOINT, BROOKLYN, ED... ¥ 


e BODY and GLAZE IDENTICAL, 
for all ELECTRICAL PURPOSES. 





AGENCIES ; 








Our Ware is HARD PORCELAIN, th 
and GUARANTEED NON-CONDUCTIVE 


THE 


Americal Bell Telenhone Compal, 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





Writing for Catalogues, Information or Prices, YOU 


WILL CONFER A FAVOR on both the ADVERTISER 


WHEN and the PUBLISHER by mentioning the fact that you 


saw the advertisement in thee RLECTRICAL REVIEW. 


“The Elestie Railway f To-Day.” 


— BY — 


=x. BB. PRINDYDLE, 


OF BOSTON. 


HANDSOMELY ILLUSTRATED. 


THE SUBJECT POPULARLY TREATED. 




















An Able and Interesting and Timely 
Publication. 





PRICE, 50 CENTS. 


ADDRESS: 








ELECTRICAL REVIEW, 


{3 Park Row, New York. 
W R | T For the Electrical Review’s New 
tific Books. 
‘18 PARE Row , Torn =. 
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DUST PROOF BELLS. BROWNLEE & CoO.., 
STANLEY G) & HALL, CEDAR POLES 








Formerly HAZAZER & STANLEY, For Electric Purposes. 


Se THE LARGEST STOCK AND QUICKEST SHIPMENTS. 








y t=" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
York. Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


JOHN STEPHENSON COMPANY 


BmIMITED, 


Ss NEW*+YORK., & 
Street Cars 


32 & 34 Frankfort Street, New 











FOR 


Electric Motors. 


THE CLARK 


Writing for Catalogues, Information or Prices, you | 
ye WILL CONFER A FAVOR on both the ADVERTISER | 
and the PUBLISHER by mentioning the fact that you | 


saw the advertisement in the ELECTRICAL REVIEW. 
Is the Safest and Most Economical in the United States. 


Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS OFREE CHICACO. 
McINTOSH & SEYMOUR 























BY. AUTOMATIC RELIEF VALVES. 
NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
Gorrespondence Solicited. : 






































“co. &X C.” ELECTRIC MoTorRs. 


FAN OUTFITS. 
around the centre of the armature 


A ' Electric Blowers for Ship Ventilation. 
shaft. Thus making the most com- , 4 . or 

pact and efficient form of machine . 3 c= rin MOTORS -* HOISTS © MINING TRAMWAYS. 
dla’ © _ 


The only Motors in which the mag- 
netic circuit forms a perfect circle 











that can possibly be devised. = 
wy Equipment of Machine Shops, Printing Offices, Factories 


and Entire Buildings, with Electric Power. 








One-eighth horse-power to 50 horse- 
power in stock. 


OVER (0,000 MOTORS IN ACTUAL OPERATION. 


— “CL & CL” ELECTRIC MOTOR COMPANY, 


402 & 4204 Greenwich Street, New Work. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia  ‘ 38 South Fourth Street. 
Chicago ‘Phenix Building. 
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ALEXANDER, BARNEY & CHAPIN, 

















MAIN AND BRANCH CUT-OUTS. FUSE WIRE. FUSE LINKS. | 


SINGLE POLE (Y 5 
DOUBLE POLE ” & 


Incandescent Lamps 





















__ Standard [nstruments 


FOR 


























MEASURING 


AND 
he? yee 


FIT ANY SOCKET. nit TESTING. 


























Specially Insulated WIRE for Underground Conduits. 


LiNwNxzE WHw7inR=E. ELE SIE LE CoRD. rAr=E. 


SOUTH LAKEWOOD PARK 


THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 








Lots 50x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 

Climate the most suitable for a winter home. 

The demand for winter homes is unprecedented and we fear that the extent 
of territory from Lakewood to Manchester will not be sufficient to meet the 
demand. 

We have, therefore, raised the price of lots to $250 until further notice. 
Town restricted to the very best. 

Send for maps and particulars. Apply to or address, — 


Dr. DeLERWY, Manager, 
S & 7 DEW STREET. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 


having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coil 
which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 


about the chimney at the top of each lamp, within 


Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


that it is the best article in the market. 


THE UNIVERSAL THEATRICAL ARC LAMP. 


This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 


wherever constant direct circuits exist ; it is easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method, We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 4 


7 THE UNIVERSAL ARG LAMP GOMPANY,< 


MANUFACTURERS OF 


THE UNIVERSAL SYSTEM OF ARC LAMPS AND THE UNIVERSAL THEATRICAL ARC LAMPS, 


EXECUTIVE OFFICE: 16 AND 18 BROAD STREET. 


J. H. McCLEMENT, President. 


SALESROOMS : 49 WEST 22d STREET. 
E. S. MENDELS, General Manager, 








———————— 
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MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIG MOTORS FOR ALL WORK, 


Dynamos for Incandescent Lighting. 


SPECIAL FEATURES: 


High Efficiency. 3 Slow Speed. 


Dyvamo 1x0 Moron Go., oF Bavrimone, Mo. 


=, For full information and circulars address, 


~ CHADBOURNE, HAZELTON & CO., 


SOLE 8 G AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 





| 
BUY TEE: | 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System, 


j * 
5 * NNN 





Office and Factory: 
MIDDLETOWN, 





CONN. 


CLEVELAND 


INCANDESCENT SWITCHES 


Tae SIMPLEST. 
—————- RETIA BIE. —— 
Quick. MovEMEnN™T. 


Porcelain Bases. Easiest Wired. 


Improved Construction. | Handsome Appearance. 


REDUCED PRICES. 


Qur Customers will have the Benefit of Recent Reductions in 
Prices without Special Quotations. 


Forest Gity Electric Works, 


GHNEHV A, O. 





SPUR 
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+ EDISON #* 
GENERAL ELEGTRIC GO. 

















A complete stock of Lamps of every candle-power and voltage is 





always on hand at each District Office. 





Also, Incandescent and Arc Lighting Generators, Railway and 





Stationary Motors, Armatures for all machines manufactured by this 





Company, and a full line of Construction Devices and Supplies for 





every kind of Electric Light, Railway and Power Plant. 





Customers are requested to deal with the DISTRICT OFFICE of 





the territory in which their plant is located, as indicated below. 





DISTRICT 


NEW YORK, 
Edison Building, Broad Street. 


Connecticut Delaware 
New York Maryland 
Pennsylvania Virginia 

New Jersey West Virginia 


BOSTON, MASS., 
No. 38 Pearl Street. 


Maine Massachusetts 
New Hampshire Rhode Island 
Vermont 


DENVER, COL., 
Masonic Building, 16th and Welton Streets. 


Montana Colorado 


Wyoming New Mexico 
Utah 


SAN FRANCISCO, CAL., 
Edison Building, {12 Bush Street. 


California Nevada Arizona 
PORTLAND, ORE., 
Fleischner Building. 
Washington Idaho Oregon 








OF E*ICES : 


CHICACO, ILL., 
Rialto Building. 


North Dakota Michigan 

South Dakota Indiana 

Minnesota Ohio 

Iowa Kentucky 

Missouri Kansas 

Wisconsin Nebraska 
Illinois 


NEW ORLEANS, LA., 
Cotton Exchange Building. 


Texas Alabama. 

Indian Territory Georgia 

Arkansas North Carolina 

Tennessee South Carolina 

Louisiana Florida | 
Mississippi 


TORONTO, ONT., 
Bank of Commerce Building, 


Dominion of Canada — 
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The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * X 
* % The Action of Acids and Gases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, a YORK. 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF: 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


MEO TOH S 


FOR RUNNING 


Shops, Elevators and Machinery 


OF ALL KINDS. 




















EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, 

Low Speed, Perfect Regulation, | 
Simplicity. 


FAN OUTFITS ‘ 


— FoR —— 


Battery or Electric Light Circuits. 








(SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. : q 


“16 H. P. MOTOR. 


HOLMES, BOOTH & HAYDENS, . 








MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K_ K ” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT 


—t ELECTRICAL SUPPLIES. *— 


AGENTS FOR DO YOU WANT THE BEST GOODS? DO YOU WANT GOOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 


Tae ne SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 


CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


THE AMERICAN CIRCULAR LOOM CO., 
SOLE MANUFACTURERS OF 
PATENT WOVEN INSULATED WiIRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL CoO., 620 Atlantic Avenue 
Chicago, IIl. : 
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EARADAY CARBON Co.. 
ELEGTRIG LIGHT GARBONS, PITTSBURGH. PA 




































































Ss iwian  tetala Manufacturers 3) 5 
NOW FOR THE ee a ial 
ELECTRICAL REVIEW. Lay hal 
Something New! The most useful ; 
somsenee ; eed a Re 
light work. for years is app | —<—T wa x 
SENSITIVE “govce & manxan, es mE 
es Sie L pay the imteat a ee oy 
Fityackencaal | [| Simcoe ELECTRICAL APPARATUS, oB F 2 
vided. wots ree A Telegraph and Telephone Supplies, a E 
Dwight SSlate Machine Co.| “sto, 1408 Penna, Avenue, wi = 
HARTFORD, CONN. | Opp. Willard’s Hotel. WASHINGTON, D. 0. _ im 
PARKER-RUSSELL MINING # HFS. 60. suBscRleE HOW LECTRIC 
MERMOD-JACCARD BUILDING FOR THE CONDENSER 
Cor. Broadway and Locust St. Rooms 807 and 308, ELECTRICAL REVIEW. ‘—————" 





Standards a Specialty. 


Rooms 2 and 4, 
University Building, 


New York. 


ST. LOUIS. 








UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 





WELLINGTON 


7 Belt Nolder 


~ for oinittine Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 











LECAL NOTICE. 


0 ALL TO WHOM ad PRESENTS 
MAY COME, KNOW Y 


‘ By a resolution jul assed t 2. Corporati 
The Only Watches for Electricians. | known os © Heanaer masa it was Voted to 








lron and Copper Wire for Electrical Purposes. mone tain Ghangp the ames of euld Corporstion, with porte 
FOR SALE BY ALL JEWELERS.  Beanley 2 Gomt, from “‘ Hazazer & Stanley ’ to 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, ; —___— 
In Long Lengths, Galvanized by our Patent Continuous | Paillard Non-Magnetic Watch Co., 


Process. 
The Standard with all Telegraph and Telephone Companies. Se eee von 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 


— for electric purposes, has filled every requisition as regards strength, evenness of quality, and 

conductive capacity. 

Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 0 
vice.’’ Sent free on application. ' 


| . Now, by order of the Supreme Court, it is made 
known that from this time the name of. said Cor- 
poration is and shall be ‘‘ Stanley & Hall.’ 
A. F. STANLEY, 
New York, Sept. 20, 1890. President. 











New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. aaa 















4 i 
2 | us | 
Sys : 
uw « 
ed = Ss “Prices ¢ , s . | 
20 i rices are low yet quality tells. | 
OH kas iss Engi | 
a [te A Corliss Engine | 
z = well designed and thoroughly built, | 


Xe 


The Lane & Bodle . Cincinnati, O., ,bav ve | TAR: Ri \ ss 
phe igh ideal of wh at {> <a engine $s shou 1 be, ° Ss -t \a \y) e 
od invite their c ate pene 7s 8 aay wh ay wh ey | 

a yu want 


ar ad n a have 
on one of these write fu 7 re criptiv circ saber. 


THE LANE & RODLEY CO, | IS-PARK:-ROW,-NEW-YORK. 


is the best the world med possesses. 


(Opposite Asror House.) 
J.H.CHEEVER.treas. J.D.CHEEVER pee 


JAMES LEFFEL & Co. 


SPRINGFIELD, O.. oR 110 LiBERTY ST., N.Y, 





| 


Electrical Testing Apparatus 
Manufactured to Order, 
Repaired or Calibrated. 


WESTERN ELEGTRIG GO., NEW YORK. 
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FORT WAYNE ELECTRIC COMPANY, 


<< EFORT WwaYyYnNE, IND. >: 


MANUFACTURERS OF THE 


Slattery Tndaetion System of Low Distange Ineandeeent Lighting 


AND THE 


x80 Wood Automatically Faguletine JOROKK 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 
+ rs 
7 














BRANCH OFFICES: 


, NEW YORK, ~ 115 Broadway. 
wal PHILADELPHIA, 907 Filbert Street. 
rt PITTSBURGH, PA., 533 Wood Street. 
lis} CHICAGO, - ~ 185 Dearborn Street. 
SAN FRANCISCO, 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


¢ FORT WAYNE, - - ~ - INDIANA. 
WOOD DYNAMO. BROOKLYN, ss = - - NEW YORK. 























+ . .a 7 a 


rE = 


Empire Cry Fuecratc (3, MATIONAL ELEGTRIGAL MFE.C0 


14 & 16 Vesey Street, New York, N.Y. 


SUCCESSORS TO 
Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co, 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 








IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE: 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 


INSULATED WIRE. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 

















The advantages of the SpirrporF Wire over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity ar» 
preserved against the deleterious effect of dampness. 





. Mason Primary Batteries. 








H ous E wo R K MAT E R i A ive | 8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
Batterie Wire Bell = j | unwind from the ends. 
” Bur ree y ey oe Flexi ble Cord ’ 4th. A greater length of wire prepared under the SPLITDORF patents can be wound in a given space 
s Sy Coy Ce | than wire insulated by any other process known. 





5th. Since the strength of a magnet depends upon the number of its convolutions, SpLirporF 
INSULATED Wire will produce a much stronger magnet of a given size than any other wire i. 


ELECTRIC LICHT MATERIAL. 
the market. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, Wire covered with cotton by the Spirrporr patents is fully equal in every respect to wire covered 
Cut-outs, Lamps, Fixtu res, Shades, Shad e-holders, | with sill under any other process, while Spirrporr silk covered wire is far — ordinary sil« 
Etc., Etc. covered wire, in that so much finer silk can be used and such a decrease in bulk effected. 





| 


AZTII: BINDS OF Having increased our plant ten-fold, we shall be able to furnish wire at short 
We manufacture all grades of wire, Magnet, 


ELECTRICAL SUPPLIES 9 ~~ ===S22% 


Send for Wire Price-List and Catalogue to | SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 


The Empire City Electric Co., 15 Dey Street, N.Y. | 
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EDISON LAMPS — 
16 C.P.-- 44 CENTS EACH = — 


PRICE REDUCED ONE-THIRD!!! 
16C.P. Lamps. (2totheH.P. 600 Hours Average Life. 











a 


The Edison Incandescent Lamp. 





No. 2, 


No. 1, Thomson-Houston Base. 





Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other 
bases, Nos, 2, 3 and 4 will be placed on lamps, when so ordered, 
without extra charge. 









No. 3, Westinghouse Base. No. 4, United States Base. 


From Nov. ist, 1890, Subject to Change Without Notice. 
SC — 








| 16 C. P. Lamps, List Price, 80 Cents Each. Net Price. thibedite for Larger 
Discount in Lots of 25 to 150,.. .....-.-... 454 | 44 cents each. Lots Quoted 
‘* - > teGOe,.........+65 4744142 * es uote 
‘6 ‘6 ee ee ee 50 40 ‘6 sé on Application. 


Allowance for Old Bases, $1.35 per 100, f. o. b., Newark, N. J. 
“DE OHA oo 


Write for Circulars and Price List to Nearest District 
Office or any Electrical Supply House. 





-EDISON GENERAL ELECTRIC COMPANY. 


MAIN DISTRICT OFFICES. 


Eastern District, 16 & 18 Broad Street, New York. Pacific Dist., Edison Bidg., 112 Bush St., San Francisco, Cal. 
Central District, Rialto Building, Chicago, III. Northwestern District, Fleischner Bidg., Portland, Ore. 
Southern District, Cotton Ex. Bldz., New Orleans, La. New England District, 38 Pearl Street, Eoston, Mass. 


Mountain District, 730 Seventeenth St., Denver Col. Canadian District, Bank of Commerce Bidg., Toronto, Can, 
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THE THOMSON > 
RECORDING WATT METER 


Simple in Design «® Construction 




















Direct Reading. 


b Adapted for Continuous : 
or Alternating Currents, 

















FOR LIGHTING INSTALLATIONS. 


10, 25, 50, 100, 150 Ampere Capacity. | 
For 50, 75 and 100 Volt Diwctne. | 














FOR MOTOR INSTALLATIONS. 


25, 50, 100 and 150 Ampere Capacity. 
For 250 and 500 Volt Circuits. 











SEND FOR ILLUSTRATED PAMPHLET. 


THOMSON-HOUSTON ELECTRIC COMPANY, 











620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
405 Sibley Street, St. Paul, Minn. Wall and Loyd Streets, Atlanta, Ga. 
115 Broadway, New York City. 215 West Fourth Street, Cincinnati, O. 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 
503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 


266 First Street, Portland, Oregon. 
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THE NEW COMBINATION 


ARMATURE ROD # HAMMER 


Used only on the Stanley & Hall DUST-PROOF BELL. 





: = 














ARMATURE. 





GRAVITY ANNUNCIATOR. 





BUZZER. 





woop DUST-PROOF 


BELL. 





LETTER BOXES. HOTEL ANNUNCIATOR. DOOR OPENER. 


. STANLEHY & HALL, 
ELECTRICAL HOUSE FURNISHINGS, 


32] and 34 FRANEBFORT ST., NEW YORE. 
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STATION MATERIAL, 
INSULATING MATERIAL, 
CAR EQUIPMENTS, 


POLES. 


Angle-lron Poles : 
Superior to Pipe 
Poles, at about half the 


Se 


LINE MATERIAL. 








Electric = sf W 
Railway eh! E S r & a 
Supplies Wy a . yg 190-192 
ap ' % ELECTRIC I FIFTH AVENUE, 
SYSTEMS. ( § Q CHICACO. 
= } 6 
POLES. Up [> LY G te 
Plain Wood Poles in any } | 
sdiianaal Wont Poles, } teeta damaiaiia , a: cnn as ISELE 
ssc" KY GEMERAL HEADQUARTERS FOR EVERYTHING ELECTRIC MESS 
Latticed Iron Poles of samme ee — 
extra strength. LOOK To US FOR ox WE HAVE A FINE LINE OF PINIONS. 





CONSTRUCTION TOOLS, POLE-HOLE 

AUGERS, IMPROVED TREE TRIMMERS, 

| RAIL DRILLS, BLOW-PIPES, COME- 

|. ALONGS, PULLEY BLOCKS, CLIMBERS, 
PLIERS. 


Our special make will outwear 
rawhide several times, and still 
have a lower first cost. 











cost. Will stand any 
strain met in practice 
without deflection. 


BRACKETS. 


Angle-lron Brackets: 





FUSE WIRE | The Wire that gives the 
Accurately tested | 
for carrying capa- | 
city, in allsizes. | 





SVUSS 





Also, Safety Strips | 
and Cut-Outs in | 


IN wa 





Highest Line Insulation. 


SIAC PLEX 


FOR MAINS. | BERNSTEIN A 388) ARMATURE 
LAMPS Ly BEARINGS. 
Consume little GIVE US A TRIAL ORDER. 


current and have 
long life. For any 
socket, any volt- 





The Wire that pays best 



























































Much stronger and variety. | FOR FEEDERS. in the long run. age. Try them. CAR FIXTURES. 
| rm We are the 
neater than those made [S i a es = a eS : 
- of piping. Always re- VY l Zee. designers and 
(e) tain their shape. NS SWITCHES. INSULATORS. 2 makers of the 
¥ A Main and Branch Switches for S at'on Use. New Trolley Insulator, extra light and strong, only artistic 
\ Novel Snap Switch for use with lights. giving the best of insulation. Requires no solder- ones in the 
TRY US ON {| The best Overhead Switches. ing, and is quickly applied. ae pio 
or cuts an 
INSULATORS, HEADLIGHTS trailer Comect ae 
| railer Connection ae 
POLE-TO PS Y For use overhead or on For lighting tow-cars. Finest Assortment 
i] q dashboard. Also, fusi- New design, with dead a 
BRACKETS. | Y) use with headlights. a —<— STATION 
ss ae \ “* TREBLE ”’ CENTER CURVE INSULATOR. 
ey, POLES. Vv) Combines Greatest Strength and Highest Insulation. FIXTURES. 





Writing for Catalogues, Information or Prices, YOU 


Wi - WILL CONFER A FAVOR on both the ADVERTISER 
———————= and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HLECTRICAL REVIEW. 


STEVENS & BABCOCK, 


BAST BSBAGINAW, MICE. 


GEDAR POLES 


—— FOR -—— 


ELECTRICAL PURPOSES 


a A SPECIALTY. 
ASE FOR PRICES. 








1 —_———_—— eee 





Deliwered any part of the United States. 





DnOUSTrIEs. 


A Journal of Engineering, Electricity @ Chemistry 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 








ANNUAL SUBSCRIPTIONS. fe. ral 

GREAT BRITAIN, POGE FiGO «oe oc: <ciicvicsscvingsce cc «6-6 ee OES a $6 00 . $6 00 
THE UNITED STATES, CANADA and COUNTRIES 

INCLUDED IN THE POSTAL UNION, Post Free............. ae 9 00 8 00 

INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA,JAPAN,&c.,Post Free _ 10 75 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


American Subscriptions to ‘‘Industries’’ are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 





ELECTRICAL AGGUMULATORS. 


| Useful and Economical for all Purposes to which Electricity 
| is Applicable, such as Propulsion and Lighting of 
| Street Cars, Vehicles, Yachts, Etc, 
‘Central Station and Isolated Lighting, 
| Portable Lighting or Power, 
| Portable Electric Lanterns, 

Electric Power for Motors, 


Portable Electric Fans for Office, Family 
and Sick Room. 





| Only Clean and Convenient Battery for Surgeons, 
Dentists and Professional Men generally. 





| Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others. 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. 


THE ACCUMULATOR COMPANY, 


44 BROADWAY, NEW YORK. 
PHILADELPHIA AGENCY : 
ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 
CHICAGO AGENCY: 239 La Salle St. SAN FRANCISCO AGENCY: 220 Sutter St. 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, 111 Arch St. 











PROVIDENCE AGENCY : SWARTS & GANNETT, Swarts Bullding. 
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DAISY CHAIR FOR T OR 
GIRDER RAILS. 


WHITE, 
Patented Material for Street Railway Roadbeds, 


— ALSO —— 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 


12 Pearl Street, Rooms 6 and 7, Boston, Mass. 
NEW YORK OFFICE, 52 WALL STREET, ROOM 41. 





EUREKA CHAIR FOR CHANNEL 
IRON FORM OF RAIL. 


Correspondence Solicited. 





THE inhi TREE INSULATOR 


CAN BE SET 
AT ANY ANGLE DESIRED, 
MAKING ALWAYS 


Perfect [nsulation for Wires, 


Manufactured and Sold by 


moi F Swift Manufacturing 60., 
94 OLIVER ST., BOSTON, MASS. 


Ered Trmpeneo Goprer Company, 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
Brush Gopper, Gommutator Bars, Copper Wire, (ear Pinions, 
Bearings, Trolley Wheels. 


WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK. 


JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Electric, (fas and Street Railway 


FINANCIAL REFERENGE 
DIRECTORY 


For 1890. 














CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Stan ing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. 

List of all Gas Companies, with Capital ’Stoek, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 


Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 


Steam, and Financial Standing. 

List of all Telephone Exchanges And Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents ia -the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5 ;. with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE Oo,, 


NEW YORK OFFICE, : 
TEMPLE COURT. DETROIT, MICH. 





JOHN A.ROEBLING’S SONS CO. 


MANUFACTURERS OF 


Underwriters’ Weather-proof, 
Office and Annunciator Wire. 


MACNET WIRE + 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and Gables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 





| 


SSS SEND FOR CATALOGUE AND PRICES, = 





JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 
173 Lake Street, Chicago. 8 California Street, San Francisco. 


WORKS: - - TRENTON, N. J. 





CROCKER- "WHEELER 


PERFECTED 
MIOTORnS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to be 


THE MOST PERFECT MOTOR MADE. 

Estimates ang Pl pians, Purslened for Electric = 

Equipm = 
CORRESPONDENCE INVITED. 


430-482 WEST 14TH STREET, NEW YORE. 


chien ston 











CLEVELAND; OHIO. 





ELEGTRIG LIGHT GARBONS 


MANUFACTURERS OF 





AND BATTERY MATERIAL. 
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*<{ JULIEN SIORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Compe’ 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 





We have just imported direct a large 


STOCK OF MILLING GUTTER BLANKS 


(Annealed), forged by WILLIAM JESSOP & SONS, Limited, 





of their 
Best Cast Tool Steel. 
— - ~ ~ ; inches aaa s inches thick, 


Varying by 1-4 inch in diameter and face. 


Price, 25 CENTS per Ib. 


THE GARVIN MACHINE CO. 


Laight and Canal Streets, New York. 









RECULATION- DURABILITY: “== 
4-300 Hp SIMPLICITY- SELF- CONTAINED «CS 
Ty THE JOHN T-NOYE MFC CO. BUFFALO. N.Y. 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street. New York. Eastern Agent. 


THE WALKER ELECTRIC Co. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREZT, 
50 BROADWAY, 


EDWIN SCOTT, President, 
GEO. W. WALKER, Vice-Prest. & Gen’l Manager, NEW YORK UJ S A 
LEWIS G. TEWKSBURY, Sec’y and Treas. » Vv. UV. A- 


POND ENGINEERING CO... 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
ith special reference to the Hichest EFFIcIENcy. - 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 


Complete Steam Plants Furnished and Erected. 


WILLIAMS & POT TEE, 
15 CORTLANDT ST., NEW YORK. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 























|BarRnes’ New Sensitive DRILL 
| Speed, from 0 to 1600 revolutions without stopping the machine or shifting belts. 
| This new sensitive drill embodies | ment, and in effectiveness of opera- 
principles not found in other tools of | tion, on account of the variation of 
its class, is simpler in construction | speed and power being so completely 
and more effective in operation than | under the control of ‘the operator, 
any sensitive drill in the market. whereby all the adjustments are made 

The speed of the drill spindle can | with the least possible loss of time. 
be increased or diminished in- | It is smooth and almost noiseless in 
stantly, or the motion reversed | operation, and entirely free from the 
without stopping the machine or | vibratory motion commonly found in 
shifting belts. drills of this class, where the spindle 

More or less driving power | is driven by belt. 
can be applied to the drill spindle, as | ‘Sold subject to trial, with single or 
the size of the drill or the nature of | multiplespindle. Send for Catalogue. 
the work may demand. 

We claim for this drill superiority W. F. & Jno. Barnes Co. 
both in simplicity of construction, ROCKFORD, ILL. 
which renders it less liable toderange- | Address, No. 419Ruby Street, 




















SN! PHO SPHOR-BRONZE. 


\DE MARE INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTINC CO. LIMITED 
512 ARCH HST PHILADELPHIA Pa.U.S.A 


eee AL | 








25 to 1,000 H. P. 


These ongiaes = the pews peed pt long ox 4 
perience matic cut-o: gE Spey ak and mos 
careful revision of all details. and 
constructed for heavy and pan, dut; vA at ration 
or os rotative speeds est attainable Economy 
~ a Gonsunption tion and juperior regulation a 

a sanens ~ yl Cat-off Engines 12 to 200 
“> @ Specialty. Illustrated 
Carlene on as to practical Steam 




















Engine Constructiou and performance, free by 
Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 


|M. W. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Minn 


NEW ENGLAND BUTT CoO., 


PROVIDENCE, R.1., U.S. A., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


) TELEGRAPH, 
TELEPHONE 


P Blectrie Light Wire, 


LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 
Single, Double and Triple 
WINDERS, 
‘Horizontal and Upright 
















Cabling Machines, 

x Measuring Machines, 

Stranding Machines, 
Kite. Ete. 


Pon CASTINGS A SPHCIALTY. 
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TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGHTING. 


Se 


COMPLETE 


fentral Station 


EQUIPMENTS 


FOR 
Light or 
Powrer 
DISTRIBUTION. 











COMPLETE 


DIRECT CURRENT 


SYSTEM 
FOR 
I wor. ee 








GEO. B. SHAW, - - on 


BAKER, BALCH & CO., Gen’l Agts., + . 
THOMAS WOLFE, Southwestern Agt., -  - 
LITTLE, McDONALD & CO., Gen’l Agts., . 
METCALF, REED & CO., Western Agts., - - 


NATIONAL ELECTRIC DEVELOPMENT CO., 


SIMPSON-DAVIS ELECTRICAL CONSTRUCTION 60., Agents, asec; a) = el Om ES 


‘A. IRVINE, Agent, - = -. + >» 





Union Depot Hotel, Kansas City, Mo. 
141 East Seneca St., Buffalo, N. Y. 
1517 Larimer St., Denver, Col. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - += + + = = - 


We 








OUR APPARATUS 
I8s OF THE 


Highest ficiency, 


MECHANICALLY AND 


ELECTRICALLY. 


We guarantee its operation 


Protect our Customers. 





We are Prepared to Undertake the 


CONSTRUCTION 


Fleetrical x Plants 


Of Whatever Magnitude. 


CORRESPONDENCE SOLICITED. 











Kau ees Wis. 
GEN’L MANAGER. 


CHAS. M. BLANCHARD, Agent, - - - = 
L. N. COX, Agent, - . - - - 

W. N. GRAY, Special Agt., -  - 
aiahieninaaes ELECTRIC CO., Special Agts., - 


- Seattle, Washington. 


Winnipeg, Manitoba. 
Emelie Building, St. Louis, Mo. 


. 








Girard Building, Philadelphia, Pa 


16 Fifth St., S. E., Washington, D. C. 
Room 12, Chamber of Commerce, Cincinnati, 0. 


- 531 Wood St., Pittsburgh, Pa. 


Tower Building, No. 50 Broadway, New York City. 
History Building, 723 Market St., San Francisco, Cal, 





oes 




















= THE NEV =—— 





ene 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


vATORS. 


vave sold to 
Baltimore, 


ilways. 
Gye their 
Wire the 


i ted 





a Fae 


EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
BUILDING. 


The recent fire in the Western Union Building in this city, ae 
our readers are aware, completely wiped out the battery 
plant, including both mains and locals. Recognizing the 
value of the Edison-Lalande Battery, o mene ty local work and 
its superiority over the ordinary blue-stone for this purpose, 
the Western Union Company late on Saturday afternoon, the day 
after the fire, ordered twenty fos from the Edisen Manufacturin 
Co. It was too late to get anything expressed that day, but wi 
his characteristic energy, Mr. James F. Kelly, general agent of 
the company, had the cells brought on from ethe factory by 

wagon, accom) by Mr. Gladstone, superintendent of the 
factory, ae set aon up in the Western Union Building that 

e 

On the “followin day 50 more were delivered and since then 
about 280 cells have been set up. These have replaced over 1600 cells 
of ordinary blue-stone battery, which would have been necessary. 

The rapidity with-which the Edison-Lalande battery can be set 
up and its immediate readiness for maximum work were thus 
brought out with great ew, on this occasion, and the 
a of the Edison ufacturing Company in meeting the 


d made upon them waseno doubt appreciated by the 
‘Western Union authorities. 








EDISON-LALANDE BATTERY. 


Edison iiieeetuetaitidien Company, 


JAMES F. KELLY, General Sales Agent, 


I9 DEY STREET, NEW YORK, 
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=33GENUINE TELEPHONES FOR EXPORT. @ 





THE TROPICAL AMERICAN | ELEPHONE GOMPANY 

















Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 

















) American Bell Telephones, Blake Transmitters and Magnetos. 
Tropical American Telephone Sets and Switchboards of all Sizes. 
“Williams” Magneto Call-Bells, and Standard Switchboards. 


== Patented Telephonic Apparatus and Supplies of all Sorts at Lowest Prices, === 


Send. for New Illustrated Catalogue and Price List to 


New York Office, direct: No. 18 Cortlandt St. -or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 

















THE E.S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS, DESTINATION BEING GIVEN. 





Standard Electric Supply Co., 


180 SUMMER ST., 


BOSTON, MASS. 





Electric Supplies and Latest Specialties 


== F? ORR 


ELECTRIC LIGHTING, 








ELECTRIC RAILWAYS. 





SOLAR GARBOKS FOR ARG LIGHTING.  GARBON BRUSHES FOR DYHAMOS & MOTORS. 





THE E.S8. gerne & CQ., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers ia 


Telegraph, ' Telephone 
Electric Light Supplies 
Cleveland Arc Light Cat Outs & Gang Switches 


Brackets. Insulating Tapes. 


WIRES OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Cond 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles. Ete. 


C. J. FIELD, M. E., W. D. MAC QUESTEN, J. B. CRAVEN, E, F. WHITE, M. E., 








Pres’t and Chief Eng’r. Consulting Eng’r. Asst. Eng’r. V. P. and Mech. Eng’. 
J. W. CRAWFORD, F. UHLENHAUDT, Jr., M. E., F. BOURNE, 
Secretary. Asst. Eng’r. Electrical Eng’r. 


Field Engineering Company, 


15 CORTLANDT STREET, NEW YORK. 


Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. 


STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 
ExiL.L’s 


DOUBLE-POLE CONVERTER SWITCH 


Opens both Poles of Primary Circuit, 


THEREBY AVOIDING ALL DANGER 


WHILE WORKING ON THE 










Converter or on the Secondary Cireuit. 


> W. S. HILL, 


133 OLIVER ST., BOSTON, MASS. 





Cleats, Rosettes, Moulding, Pins, Oross-Arma, | 7 


Rubber, Porcelain and Glass Insulators Fe 








The BeCRSART ELECTRICAL ettaeatttaage co. 





~~AND ~~ \ 


BLILBHOTRICAL acess 
SEND FOR ILLUSTRATED CATALOCUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


Shultz Belting Company, 


UFAGCTURERS 


‘SHULTZ, PATENT FULLED LEATHER BELTING AND LACE LEATHER 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belt is made of leather tanned on the surface only; the interior (which is the fiber ané 
strength of the hide) i not pot tanned but rawhide full > fulled and sottensd Uy eur patent p 


TLECTRIG i, bags the pul Ageuta in all citice,” Bend for trial belt. Siber, ad ie Wo aly prtod 
INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes. 
PATENTS APPLIED FOR.) 
COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 

And 86 New Street, Birmingham, England. 

LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW. YORK, . 
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Central Electric Company, 


116 & 118 FRANKLIN STREET, CHICAGO. 
Electric Railway Supplies, Bare Trolley Wire, Insulated Feeder 
Wire, Jordan's Trolley Wire Insulator and Supporter. 


NO SMOLDERING. 








ABSOLUTELY SAFE AND RELIABLE. 








we N/> 


Connected by Private Wire with General Western Agents for 


Postal Telegraph Cable Co. Oa OKONITE and CANDEE WIRE. 


TRADE MARh. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of Sparks from Arc Lamps. It aiso keeps flies and other insects from getting in the globe. 


THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with Bell-Hangers and Incandescent Wire Men. 


THE HOT WIRE LIGHTNING ARRESTER. 


No Magnet or Self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 








WE ALSO CARRY A FULL LINE OF 


K. W. Porcelain Cut-Outs. Stoddard Porcelain Cut-Outs. Cleveland Switches. Paiste Switches, Branch Blocks, 
AND ALL KINDS OF ELECTRICAL SUPPLIES. 





CENTRAL ELECTRIC COMPANY, 116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


A GEBNCIBnS: 


926 Drexel Building, Philadelphia. (11 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P, 


WORKS, JERSEY CITy, N. J. 


GATE CITY ELECTRIC CO., 











522 DELAWARE STREE7, SPECIAL AGENTS 
WE Telagege ore be OF oe an 
Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 
AND ALL ELECTRICAL SPECIALTIES, 
And Make Shipments Promptly at Low Prices. TRY US! 
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GHUGEY ELECTRIC GOMPARY. 


PRINCIPAL OFFICE, 








_87 & 89 SOUTH FIFTH AVENUE, NEW YORK, roa 


— : = = EROSBY DRY BATTERIES Ee 


any~ 
Electric GomP FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 




























IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT IS SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








BLUE STONE. 


Can be completely recharged without 
dismounting. 


THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 
No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


‘not in use. : 
For Running Motors. 


For Charging Storage Batteries, Run- Por 9 Uees. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


ning Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 


Telegraphing. 











THE DUPLEX. | THE ECLIPSE. 


Its two cells occupy only the space of one, | Intended for Close Circuit Work. 
thereby giving a voltage in the space of one Will Not Polarize. 


cell, equal to that obtained Pure Water only Necessary to Charge It. 
sg 7 a oe The Simplest and Cleanest Close 





cells requiring double the space. | Circuit Battery in the World. 
For Housework, | No Fumes. vg 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. | Small Lamps. 

No Climbing Salts. For Doctors’ and 
Always Clean. Dentists’ Use. 
Recuperates Quickly. | induction Coils, Etc., 
Large Zinc Surface. | and all purposes 
Is rapidly taking the | where a Constant § 

place of all other | Currentis required ( 

Open Circuit Liq- | for continuous or 





uid Batteries. | intermittent work. 




















